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PREFACE. 


Dr.  Green  having  asked  me  to  edit  this  (the  seventh)  edition  of 
his  Text-book  of  Pathology  and  Morbid  Anatomy,  I  have  subjected 
it  throughout  to  careful  revision,  and  have,  in  many  places,  altered 
or  rewritten  portions,  even  of  those  chapters  which  I  had  revised  or 
written  for  the  sixth  edition.  Thus  I  have  recast  the  chapter  on 
Fatty  Degeneration,  made  considerable  changes  in  the  accounts  of 
other  degenerative  processes,  rewritten  the  etiology  of  Inflammation, 
made  numerous  additions  to  the  accounts  of  the  Infective  Granulo- 
mata,  inserted  a  section  upon  Rhinoscleroraa,  and  rewritten  much 
of  the  chapter  on  the  Vegetable  Parasites.  So  far  as  it  goes,  I  trust 
that  the  information  given  will  be  found  accurate  and  up  to  date. 

There  are,  however,  several  subjects  not  touched  upon,  which  I 
think  ought  to  be  dealt  with  in  a  manual  such  as  this ;  but  lack  of 
time  has  prevented  me  from  adding  more  than  a  chapter  upon  Fever. 

Several  new  wood-cuts,  by  Mr.  CoUings,  have  been  prepared  for 
this  edition,  and  a  still  larger  number  of  blocks — illustrating  chiefly 
Diseases  of  Vessels  and  of  the  Spinal  Cord — have  been  furnished  by 
the  Meisenbach  Co.  from  excellent  negatives  lent  by  my  friend  and 
colleague.  Dr.  F.  W.  Mott. 

The  book  is  issued  in  a  larger  size  and  contains  a  larger  number 
of  pages  than  in  the  last  edition.  Much  of  this  increase  is  due  to  the 
use  of  larger  type  and  to  the  insertion  of  the  new  blocks. 

I  cannot  end  without  expressing  my  regret  that  Dr.  Green  should 
have  withdrawn  his  guiding  hand  from  the  work.  All  who  have 
hitherto  profited  by  his  knowledge  and  extensive  practical  experi- 
ence, by  his  skill  in  grasping  important  points,  and  in  presenting 
them  shortly  yet  clearly  and  connectedly  to  the  student,  will  realize 
the  difficulty  of  the  position  I  have  been  called  upon  to  fill,  and  may 
be  thereby  inclined  to  deal  leniently  with  some  of  my  many  short- 
comings. 

STANLEY  BOYD. 

May,  1889. 
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PATHOLOGY 


AND 


MORBID    ANATOMY. 


INTRODUCTION. 

Anatomy  and  histology  investigate  the  naked-eye  and  microsco- 
pic structure  of  the  healthy  hody ;  physiology  examines  the  functions 
of  the  parta  and  elements  revealed  by  them,  and  studies  the  chemical 
processes  which  constitute  healthy  life.  To  obtain  a  knowledge  of 
disease  parallel  courses  must  be  adopted.  In  post-mortem  examina- 
tions we  note  all  naked-eye  departures  from  normal  anatomy ;  next, 
the  microscope  is  employed  to  show  the  finer  changes  to  which  these 
departures  are  due ;  and,  lastly,  we  endeavor  to  find  out  the  causes 
of  the  abnormal  structure  and  function  which  constituted  the  disease, 
their  mode  of  action,  and  the  nature  and  sequence  of  the  disturb- 
ances which  they  produce.  We  thus  get  pathological  anatomy  and 
bi-stology,  and  pathology — the  physiology  of  disease. 

The  guiding  principle  of  modem  pathology  being  that  pathology 
has  to  deal  with  no  new  tissue-cell  or  function,  but  simply  with  dis- 
turbances of  normal  elements  and  functions,  it  is  obvious  that  for 
the  purpose  of  studying  disea.'ie  our  actiuaintancc  with  the  body  in 
health  cannot  be  too  intimate.  As  causes,  not  products,  of  disease, 
new  cells  (bacteria)  and  even  entire  animals  (parasitic  worms,  etc.) 
are  frequently  introduced  into  the  tissues. 

The  complex  human  organism  can  be  reduced  to  very  simple  ele- 
ments— cells  and  the  intercellular  substances  to  which  they  give  ori- 
gin. These  two  elements  make  up  every  tissue,  the  cells  being  some- 
times in  excess,  as  in  epidermis,  where  ihev  seem  to  be  in  absolute 
contact — sometimes  the  intercellular  substance,  as  in  the  connective 
a  17 
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titwui'H.  It  is  now  tiiiivcrsally  accepted  that  the  cell  is  the  seat  of 
nutrition  and  function.  Health  and  disease  must  be  connidered  as 
tennw  referring,  not  to  the  body  as  a  whole,  but  to  the  cells  of  which 
it  coiittisty. 

ilefore  treating  of  diHeaM;  we  will  sav  a  few  words  upon  the  con- 
Htitutiun  of  t-elU  in  health,  and  upon  their  functions  and  the  condi- 
tions under  which  they  are  phyttiotogically  di»charj;ed. 

CONSTITUTION    OP    CELLS. — When    Schwann   established 
the  analogy  between  the  animal  and  vegetable  cell,  the 
fonuer  was  held  to  be  constructed,  in  all   cartes,  upon 
the  same  principle  as  the  latter,  and  to  consist  of  a  cell- 
wall   enclosing   u   cavity   in   which   were  contained  a 
nucleus  and  fluid  conteuta  (Fig.  1).       Itut  the  fact 
r'' '/-     '(^     *^"**   "**   cell-wall    can    be  demonstrated   in   embryonic 
V^i  "■■   I'K    *-'*'"*'•  blood -corpuscles,  and  the  ceils  of  iiiuny  nipi<lly- 
^(jJ')    7    K™*'"!?  ***** '"""'"'''ois  leil  Leydig  and  Max  Schultze 
^      to  believe  that  a  little  muss  of  matter,  enclosing  a  nu- 
fo^))  cicus.  was  alt  that  was  necessary  to  constitute  a  cell. 

^--^  Max  Schultze  established  tiie  identity  of  the  cell-sult- 

ivuh  frim  «  stance   with    iinimal    sarcode- — a   contractile    substance 

(^lut'r.oliiiwinR 

«rii-w«ii.    wii-  existing  in  the  lower  uniniuls — and  showed  that  it  alim 

itmlt-iilii.  nuclfl.  lie  IT  II    1    i_- 

•nii  niii-ivnii;  ^'i>s  ca|uil>le  ot  s[>ontaneuuD  movement.  Jle  culled  this 
ih.'  mHifi  .11-  gui,!,tance.  of  which  all  cell-bodies,  animal  or  vegetable, 
are,  at  least  at  one  perioil  of  their  existence,  composed, 
protoidasm,  and  pointed  out  that  n  distinct  cell-wall  resulted  from 
a  retnignide  process  occurring  in  its  outer  layers.  Dr.  Beale 
prouiulgiitcd  similar  views. 

The  detinitiou  of  a  cell  liit.»  bei'n  still  further  modified  by  the  dis- 
coverv  that  a  nucleus  is  not  essential :  for  none  exists  iti  the  cryplo- 
gauiiu  iind  in  sunie  of  the  lowest  animal  fonns.  In  these  exceptional 
cases  the  cell  consists  of  a  simple  muss  of  pn>toplaj4m,  but  in  the 
higher  animals  the  nucleus  is  almost  constant.  The  cell-wall  is  much 
leK-*  so.  and  must  hv  regardetl.  in  point  of  vitality,  as  inferior  to  the 
rest  of  the  cell. 

Protoplasm  is  a  very  cfunplcx  IhmIv.  of  the  molecular  constitution 
of  which  we  ure  ignonnit.  It  contuius  a  large  <|uantity  of  water, 
and  its  solid  residue  is  hirgely  made  up  of  Hlhuminoid  material ;  but 
with  this  (here  :nv  uluiiys  a.ssociuted.  apparently  in  an  umal};»m-like 
wav.  some  L-arbohydrate,  fut.  and  inorganic  salts:  for  they  are  invis- 
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ibie,  yet  no*  in  true  combination.  Some  Rnthoritioft  re^rd  tbe  pro 
teid  element  as  alonu  easential  to  tb«  manifesbLtion  of  litV.  Proto- 
plonn,  as  Bt'cn  iu  thf  boclii-^  of  noniinl  colls,  is  ;icncrally  struelHreloaB, 
soft,  and  risL-itl,  but  viin-ing  iiiucb  in  fluidity.  UraniiU'^  art*  frt^ 
qucntlr  pn-Acnt  in  it,  oft^n  in  Dn<>  pan  and  not  in  anoibcr,  and  dicse 
probably  always  diflVr  eb^micnlly  from  tnte  protoplasm.  Small  cavi- 
ties, full  of  lluid.  loukiiif:  like  cltur  spaces,  are  often  seen;  they 
■rv  rjilU'd  vacuoloB,  and  may  either  riddle  the  cell  or  one  liir;;e  one 
may  occupy  raucli  of  itj)  body.  Tliry  appear,  disappcnr,  and  change 
their  po?«itii>ti. 

Ill  bij;bly  spoeializod  t^lls  protoplntim  bait  ac<|[uirod  x  digtinct 
Btruetnrc — c.  ff.  tbe  fibrillndon  of  muscle  and  ncrveniellH  and  the 
xiriiitton  of  many  ciltntrd  c<'Ils  and  plftnd-<'oll.-».  Iti  many  eelli*.  after 
bar*leniii;i  in  clironiir  acid,  a  fine  network  of  fibre;*  is  seen  in  the 
oell-Bubfttanceii — a  tiicl  wbicb  ha?  led  Klein  and  otbeni  to  believe  that 
tbe  protopbiam  of  cell-bo<iic«  is  really  arranged  like  a  sponj^e.  the 
interalicefi  being  occupied  by  tluid  cuniainlng  granule.^  wbicli  are 
morcd  abont  by  contractions  of  tlic  protopliusm.  This  view  explains 
many  phenomena  of  cell-life;  but  np  lo  tbe  present  time  has  not 
been  supported  by  the  obfiervalion  of  livjn;;  cull?'.' 

Uniler  certain  nirciimHinnccs  pruio|)bi.sm  undergoes  nielamoqibowtt 
into  irarious  substances— <•.  g.  mucin.  ((lobuUn,  keratin,  pepsin  and 
other  ferments,  glyi^ogen,  colloid,  and  fnl — wbii-}i  may  form  large 
pontons  uf  the  budie!«  of  celN.  When  glycogen  and  fat  arise  fix»m  a 
prutcid  a  nitrogeQom<  molecule  must  abn)  be  formed. 

Tbift  proto|ilanm  Is  ibc  ctwenlial  roiuilitncnt  of  the  body  of  every 
cell.  In  compa.ri.<wn  vitb  the  nuclou8  the  body  varies  much  in  sixe, 
b^ng  HometimeA  large,  mnietimes  quite  insignificant. 

The  cell-wall,  when  pi-cnent,  U  of  much  firmer  eonsistcntT  than 
the  re«  of  the  body,  and  seems  to  be  due  lo  some  metamorpbosis  of 
the  protoplasm  of  the  latt«r. 

Tbe  nucleus  ix  more  constant  than  the  bo«ly.  both  in  aize  and 
form.  It  is  usually  spherical  or  oral,  but  may  be  quite  rod-»huped ; 
is  generally  placed  n«ir  tbe  centre  of  the  cell,  and  may  be  single  or 
roalciple.  It  resists  destructive  reagent**  loore  strongly  than  docs  the 
body,  and  in  diseaM-  often  reniuins  nftor  ibi*  biut  been  destroyed ;  it 
i»  stiiincd  more  deeply  by  carmine  and  logwood.  Uf  presence  may 
be  concenlcfl  by  fat,  pigment,  or  otiior  subxtanocs  in  the  cell-body. 
Tbe  nm:1eun  doc}4  not  cxiM  in  rc<l  bloo<l-corpiisc]cs.  and  it  is  doubiftil 
'  Si')iiir«r:  Brit.  MfL  Jo*.™.,  rwl   U..  IMl.  p.  227. 
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whether  or  no  the  nucleated  red  blood-corpuscles  of  the  early  embryo 
diwippeur  or  are  converted  into  the  non-nucleated  disks  which  succeed 
them.  Thone  formed  endogeiiously  in  connective-tissue  corpuscles  in 
later  foetal  and  extra-uterine  life  are  apparently  never  nucleated : 
they  have  been  likened  to  chlorophyll -granules.  The  nucleus  of 
epidermic  scales  may  finally  be  couvertcd  into  keratin,  and  dis- 
appi-ar. 

The  nucleus,  which  was  formerly  regarded  as  a  spherical  vesicle 
bounded  by  a  definite  membrane  which  separated  the  nuclear  fluid 
from  the  cell-substance,  is  now  known  to  possess  with  great  constancy 
the  following  much  more  intricate  structure:  1,  a  membrane  bound- 
ing it  externally ;  2,  a  network  of  fibres,  probably  contractile,  and 
certainly  capable  of  great  cimnges  in  closeness  and  general  fonn  ;  3, 
one  or  more  nucleoli,  said  by  some  to  be  only  nodal  points  in  the 
network  ;  4.  a  clear,  more  or  less  fluid  substance  which  fills  the  mem- 
bninc  and  lies  in  the  meshes  of  the  network.  The  more  solid  por- 
tions— niemlirane.  network,  and  nucleoli — are  spoken  of  as  nucleo- 
phism  ;  the  less  solid,  as  nuclear  matrix.  I'nder  Genesis  of  Cells  we 
shall  describe  the  remarkable  changes  which  occur  in  nuclei  previous 
to  the  «iivision  of  cells. 

PHYSIOLOGY  OP  CEIjLS. — We  will  now  give  a  short  sum- 
mary of  the  nonnal  functions  of  cells,  and  of  the  conditions  under 
wbicb   they  are  physiologically  <lisfharged. 

A  nnict'lhihir  organism,  like  the  amccba,  takes  in  food,  grows,  and 
excrete.-,  [wrforms  certain  functions,  of  whieli  nuition  is  the  most 
obvious,  iind  reproduces  its  like.  The  whole  of  this  may  be  regarded 
as  work  done,  and  implies  the  expenditure  of  force :  and  we  may  l)e 
quite  sure,  although  we  know  nothing  of  the  chemical  processes 
going  on  in  iiii  auneba.  that  its  excreta  are  simpler  compounds  than 
its  ingesta.  the  (liften-iice  in  licat-valne  between  these  two  sets  of 
rom|H>iiii<ls  representing  the  force  which  is  available  to  the  organism. 
The  iibilily  to  cfl'erl  these  chemical  and  physical  processes,  in  which 
the  "life"  f)f  the  animal — as  recognizable  by  u.< — consists,  is  inher- 
ittil.  and  is  .-jHtken  of  as  "vital  activity"  or  "vital  energy."  The 
possession  of  tlii"  is  uatundly  the  first  essential  to  living.  The  other 
r(-(|iiin-nicnts  of  tlie  rcl)  are  :i  sufficient  supply  of  suitable  food 
and  appropriate  surrounding  physical  conditions,  such  as  a  nor- 
mal  teiii]teriiture  and  suitable  density  of  the  surrounding  fluid. 

In  man.  a  multicellular  being,  thi'  cells  vary  much  In  fonn  and  in 
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the  rcsnlw  of  ilic  ulieiniml  luriiuiiK  whirli  tiiity  effect.  Aldtongb' 
n>tainin>;  more  or  less  indepfnilence,  varying  with  the  kinil  of  cell, 
rlx'V  nro  bound  together  for  the  common  good,  anil  eaeh  Iia5  some 
epwrinl  runciion  to  peiform.  Thus  there  are  mnsclc-cvlIs  to  produce 
moliou.  }*laDd-ctill8  lo  secrete  and  oxcrotet  uid  uvrve-ctftis  to  control 
th(*  working  ui'  mu-scle.  ^landn,  and  perhaps  other  tittsucs;  certain 
cells  ar»^  net  apart  for  reprodticlioii ;  and,  fiimlly,  there  are  the  con- 
nective tisBuea  to  unite  and  support  the  other  Btructurea.  and  sar&ce 
(•pithoHiim  to  protect  them.  Thas  each  kind  of  work  done  by  the 
one  eell  of  the  auiufbn.  lA  in  man  perforuivl  b_r  a  group  of  cells 
Rpifialized  for  the  purpoi^e.  If,  then,  we  recognize  the  interdepend- 
enccjt  of  the  cells  in  the  humnn  orgnnism  upon  each  other,  and  the 
differences  in  their  stnicture  and  purpose  in  r.h»*  eronomy,  all  that 
batf  been  said  of  the  ama-ba  will  apj'ly  to  eaeh  cell  of  the  body :  all 
tbe  fitoctious  of  the  umceba  arc  probably  present  in  each  cell,  but 
one — f.  g.  contnictility  of  a  niuttele-cell — it;  often  so  highly  developed 
m  to  he  eulli'd  /A*'  funetion  of  the  eeil. 

"^tal  Aotivitiee. — The  vital  enerjry  of  each  cell  manifests  itself 
in  ihiee  rliiinnels ;  bonce  Virrhow  KpoakA  of  the  Nutritive,  Func- 
tional, au'l  Reproductive  Activitiea.  Between  the  iwo  fortoer 
there  is  no  line — the  exiKience  of  one  implies  that  of  the  other; 
botli  are  chetniad.  and  may  be  eon^iidered  together.  Food  is  taken 
into  the  body,  digeitted.  and  nbitorbed  by  lactealt  and  blood-vesselfl 
from  the  intestinet*;  the  variouu  excretory  organ*"  give  off  urea,  and, 
iu  snuUl  (quantity,  otlicr  nilmgenoua  bwlies,  carbonir  add.  and  water. 
Suppofling  the  body  to  be  in  nutritive  equilibrium — neither  gain- 
ing nnr  losin;;  weight — the  amonnts  excreted  will  aecount  for  the 
nitrogen,  carbon,  and  hydrogen  taken  in  a>t  food.  Putting  aside 
water,  certain  salines,  and  oxygen,  which  are  osscntia!  to  life,  tbo 
ftKni-Ktufff^  iiR-  albumen,  carboby<lrale«.  and  fat» — the  materials  of 
which  the  body  conttists.  It  is  evident  that  a  large  amount  of  heat 
most  be  fiel  free  in  rlie  breaking-down  of  these  bodicfl  lo  the  excreta 
above  mcntionetl;  and  this  Ji^  the  Murrc  of  the  forec  by  which  every 
act  '%»  performed.  Tlie  blood  carrier  the  prepared  fowl-staffH  to  the 
capillaries,  where  ihi^-  pa*?  out  with  the  lymph  f)  come  into  actual  can- 
liu'L  witli  thecelU — come  in  solution,  otherv  only  in  suspension.  C'cr- 
Uiin  or  all  of  ihcMt  bodies  are  now  taken  up  (apparently  actively,  for 
albomen  will  not  diffuse  from  a  watery  fluid),  and  become /'trr/  vftke 
tuhnfnner  of  a  cell,  replacing  eome  older  material  which  has  been 
brukeii  down  to  supply  fon-e  for  assimilation  Hnd  all  other  actioiid 
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of  tlic  cell.  This  breiikin;^.4lowu  of  cell-substauco  consists  in  the 
union  of  it  with  oxygen  olttuined  from  the  blood  and  stored  by  the 
tisRucs  in  some  unknown  wav.  All  such  oxidation  processes  are 
believed  to  take  place  in  the  cells,  not  in  the  blood;  and  this  almost 
necetwitates  that  all  food  shall  become  |Kirt  of  a  cell  before  it  is  oxi- 
dized :  it  is  not  oxidized  directly.  Although  the  tis^^ues  of  the  body 
and  the  food-»tufff»  have  almast  the  same  chemical  composition,  waHtc 
tissue  is  not  repaired  by  a  process  of  cimple  replacement  from  the 
food,  if  ve  except  fat :  when  a  fat  of  the  same  com|>osition  as  human 
fat  is  contained  in  the  food,  it  may  be  tutored  in  the  cells  without 
undergoing  previous  change,  but  usually  some  slight  addition  or  sub- 
traction of  hy(h'ogen  is  necessary.  It  is  probable  that  many  changes, 
both  unulyticul  and  synthetical,  occur  in  the  arrangement  of  the  ele- 
ments of  food-stuffs  before  they  form  protoplasm,  the  real  living  tissae, 
and  force  is  thus  alternately  liberate<I  and  rendered  potential :  but  this 
dm-s  not  affect  the  main  fact  that  the  body  ultimately  obtains  the 
force  ctjuivnlcnt  to  the  difference  in  heat-value  between  the  ingesta 
and  excreta. 

\Vc  have  enumerated  the  conii>ounds  presented  to  cells  in  lymph, 
and  also  those  which  leave  the  body  as  the  ultimate  products  of  cell- 
action  :  but  in  no  instance  do  we  know  the  connecting  links  between 
the  end-products.  Whilst  the  ingesta  of  cells  must  be  tolerably  uni- 
form' in  character,  their  excreta  are  probably  as  various  as  are  the 
uses  of  the  ceils  in  the  body — witness  the  different  compositions  of 
the  many  secretions  and  the  unecpial  distribution  of  the  extnictives, 
such  as  kreatin.  xantliin.  etc.  The  breaking  down  of  tissue,  or 
waste,  which  is  going  on  constantly,  on  the  one  hand,  and  the 
biiihling  up  or  repair  which  in  health  keeps  pace  with  it.  on  the 
other,  constitute  the  nutritive  exchange  of  the  cell  or  of  the  whole 
body.  This  process  is  constantly  ticing  disturbed  from  pathological 
ciiuscs :  iUid.  physiologirallv,  formation  exceeds  waste  during  the 
period  of  growth,  but  the  op[»osite  obtains  in  old  age.  when  the  vital 
energy  of  all  rclls  is  failing  and  iheir  functions  are  imperfectly  dis- 
charged. 

The  excreta  pass  in  two  dirwtions:  into  lymph  and  back  into  the 
blood,  ur  out  to  a  mucous  or  cutaneous  surface,  whence  part  may  be 
altsorbcd — <■.  ij.  saliva,   gastric  jnicc.  and  part  of  the  bile. 

ConditionB  of  Health  of  a  Cell. — That  the  nutritive  exchange 

'  Thf  tliiiil  i-xii'liiiK  from  ilic  i-nfiil1uri<v  uf  diflervnt  |>art)t  )irpfienti)  qualitaUTfl 
aiitl  evrii  i[iinrilil»livi.-  <lilli'rcm-e  KUhnliuim). 
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al'  tile  uells  of  tb«  body  may  bp  iiipniinl  tltt*  sHtue  (fmiiilumn  niuM  be 
pnscot  as  those  necoeary  for  ttir  bcalihy  life  of  im  amrcba.  Thcec 
were — 1.  the  possession  of  nornml  viial  uctivitv  or  abililv  to  effect 
L'Jicmicitl  cUuugn ;  2.  u  uuflicifui  xu]t[ilv  of  f'uoil  of  suitable  iiualUy. 
rlepciiditig  in  man  itpoii  the  i;in:ul>itiim  ami  bbml  (vinitiituiian ;  aad 
3.  the  presence  of  appropriate  mirroundiuj*  physicnl  coruiitions.  To 
these  miwt  be  a«l<U-il — in  the  i-asf,  :it  liiist.  i*f  Bcrvi>«,  niiis«-lo,  iind 
certain  ^Utttl-celld— 4,  coDnection  with  h  btmliby  nervous  centre. 

Influence  of  the  Nervouu  Systum  upon  Nutrition. — Wheu 
niotiir  n(*rve-tibrtw  an-  cut  oft'  from  llie  piii;;!iiiii-i;i'lls  of  (lie  auierior 
comiL,  or  when  sensorr  »re  scvcre<l  from  those  of  the  |«)Hterior  spi- 
nal ganglion,  tbey  rapidly  atrophy,  the  axis-cylinders  being  probably 
loop  prmitrsswt  of  these  cells.  Section  of  a  motor  nfrvc  cansett  atro- 
phy of  till'  niusfles  siipplifd  by  it.  and  section  of  tlie  i-lionla  lym- 
fMiki  ia  followiHl  by  wasting  of  the  submaxillary  gluml  Each  of 
these  ti-isiies  has  an  artivo  function  to  perfonn.  but  physiologically 
this  fitiirlioti  '\»  never  [wrformed  except  iu  respon^x*  lo  tiers  mis  stim- 
ulus, ilenioval  of  this  consequootly  checks  or  annuls  their  nutritive 
fxelmiiiie.  and  dcprivej*  lln*m  of  lli*-  alllux  of  binod  which  Hecotii|Bi- 
nics  tbi-Jr  uetion.  In  the  iil)ove  instiuicfs  ibc  nervous  system  undtmbt- 
edly  exercises  n  trophic  influencti,  thouph  oot  by  means  of  any  special 
trophic  nerves.  It  is  said  by  some  to  have  ihe  same  influence  over 
nil  lb(*  c^dls  of  the  body:  but  this  is  denied  by  ollieiM.  nho  fiilly 
allow  its  power  over  nerves,  muscle,  and  such  elnnibt  as  secrete  phys- 
iolof^ically  only  in  rcsponw-  to  stimulation  of  special  secretory  nerves. 
The  t|iu*tion  at  issue  is,  trhether  tfic  nefi^UM  nt/»tfm  inflwncen  tftofe 
chftnicttl  chniiyc*  in  w/uVA  the  Ufe  of  r-elh,  uther  than  tfhtnd,  »iH«*/e, 
OMti  ntrvp,  i^onvitta.  The  discussion  is  carried  on  mainly  with  refci^ 
cnce  tn  the  '*  non-wnrkinji  relk" — connective  ilwiie  and  epidermic. 
Can  the  nervous  system  increase  the  vital  vuerjiy  of  s  cell  iind  cause 
it  to  n0.«iraiUte  moiv  food,  lo  grow  and  multiply  ?  Can  it  inhibit  the 
perfdrmani'c  of  lliese  functions  luid  produce  aini|ihy  ?  Or  can  it  so 
change  the  metabolism  of  cells  that  their  products  bcoomc  irritating 
and  cause  iiiflaniniation  t  The  question  is  a  rery  important  one.  and 
v»nnol  lit  present  be  dvcidod :  but  the  arguments  on  each  side  will 
be  given. 

In  the  first  place,  a  general  objection  luw  been  raised  to  cxperi- 
monts  baring  for  their  object  to  prove  the  presence  of  special  trophic 
oervea — viit.  that  the  infloencc  of  other  Itinds  of  nerves,  esjK-cially 
ras«*iootor,  lias  not  been  eliminated.     It  is  necessary  to  reumnbor 
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always  that  after  (*ection  of  the  nerves  of  a  limb  tht  part  beyoiid  is 
iitKetiKitive,  itM  mtuM^lett  never  contract,  the  afflux  of  hlood  which 
atcontpaniert  their  action  is  lost  to  the  part,  and  the  venous  circula- 
tion no  loiifrer  receives  help  from  them.  Its  veifsels  at  first  dilate 
when  the  central  control  is  remove<l.  and  the  j>art  reddens  and  warms 
from  flow  of  a  larjrer  ciuaiitity  of  blood  throujrb  it :  but  soon  the 
genenii  increase  of  tonus  compensatory  to  the  local  diminution  dies 
away,  the  vetwels  of  the  part  remain  dilated,  and  the  flow  through  them 
be<-omes  slower  than  natural :  con-^equently  the  part  is  cold  and  piile 
or  bluish.  After  a  time,  however,  the  local  va.-*cHlrtr  nen'cs  gain 
power,  and  a  certain  amount  of  tonus,  which  is  easily  upset,  is 
reHtored.  These  dixturbances  in  the  nutritive  and  physical  con- 
ditions of  a  part  may  explain  many  changes  in  it  without  culling 
into  existence  a  special  set  of  nerves. 

The  fa<'ts  which  are  held  to  prove  the  influence  of  the  nervous 
systcni  on  the  nutritioii  of  cells  in  the  non-working  tissues  are  tlie 
following:  The  fall  of  the  carbonic  acid  discharere  which  occurs 
when  llie  body  is  e\|>ose<l  to  a  high  external  tenipcnitiire.  and  the 
increase  which  results  from  under  opposite  conditions,  show  thtit 
diminished  and  incrcai*ed  cbeniical  changes  share  with  vaso-niotor 
chmigcs  the  <hity  of  maintaining  an  average  tempeniture.  It  seeius 
most  pnilmble  that  the  alterations  in  metabolic  activity  are  owing  to 
nerve-influence,  but  it  has  not  been  proved  that  this  is  exercised  on 
non-working  tissues.  It  has  been  above  stated  that  ihe  chemical 
de<-om|H)sition  which  gives  rise  to  nuiscular  contraction  occurs  phys- 
iologicallv  onlv  in  res|K>nse  to  nervous  stimuli,  and  part  of  the  force 
lilieralcd  appears  as  heat.  It  is  [Kissiblc  that  this  decomposition  may 
be  eflt'ctcd  slowly  under  nervi'-influence  without  causing  contniction. 
force  being  manifested  as  bent  <inly.  IVrha|is  this  may  be  one  way 
in  which   the  rise  of  temperature  in  fever  is  caused. 

The  diabetes  which  results  from  bend  injuries  and  from  puncture 
of  the  floor  of  the  fourth  ventricle  seems  certainly  to  be  <hie  to  a  too 
rapid  C41II version  of  glycogen  into  sugar  in  the  liver-cells;  and  Fos- 
ter inclines  to  the  view  that  this  is  due  to  the  direct  action  of  nerves 
on  the  cells.  But  others  connect  the  abnormal  metabolism  with  the 
dihilation  <>f  the  hepatic  arteries  and  free  sui>ply  of  arterial  blood 
which  always  result   fnini  puncture. 

Many  inflammations  of  skin,  nnicous  membraneii.  viscera,  bonee, 
and  joints  tire  described  as  due  to  section  or  irritation  of  trophic 
nerves. 
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In  natax  ciaes  of  facniiplej^ia  (especially  froui  bcinorrliagu),  and 
occasional l_v  IVoro  Mbre-wonmls  of  the  brain,  extremely  acute  bed- 
soree  fitnii  nn  tlie  oppOKLlv  btittock  :  and  Kiuiiliir  le^ituiM  ap|ivitr  over 
the  sacrum  in  parajilugta  from  sudileu  exiencivc  fiatbolo^iail  or  traii- 
tnatir  lp«iotin  of  tlie  cord.  Thev  art*  distinguifihcd  fmin  iinlituiry  Ij^hI- 
noros  by  the  eariy  date  (second  or  third  day)  mid  acmeiie.«s  of  rheir 
nn.M-t,  niti)  tlie  UH(*l««)'i)e«^  of  the  uti>iial  pivvautioiiNry  nit-asiirw. 
(.'uliidieiii)  ubjiKtH  to  \\\v«v  thai  tbey  are  but  djiruruuc(<s  uf  di-^ive. 
and  that  there  U  do  eontttniicy  in  their  (KK;iirret)ce  with  up|mrenUy 
Ainiilar  li-^tion^  of  uiiy  particular  part  of  the  eerehro-spinitl  iixis.  It 
c^TtiiiDly  in  stmnf^e  that  trophic  iuflucnce  ithoiitd  he  fto  marked  just 
nl  pre^j<ure-(*|M>t!' :  douhtli-^."  ihc  nerv<'-lcsi(m  is  increly  prt'disjwj'ing. 
Iti  llii^  ii\iu<i*  of  ouscs.  lou.  cyBtitis  utiU  pyelitds  may  appear  at  alH>at- 
thi*  aame  time  a»  ilie  hcd.iore.s :  and  Clmn-«l  iliiiikii  that  tlie>t('  influin- 
matioiis  lire  dite  to  irntiitiun  of  trophic  nerve;*;  but  »»  fXceediiiji- 
ly  foul  urint'.  which  invariably  <.-ontjiinE<  orgimiHiiu*,  io  notw.1  before? 
or  with  the  oubct  of  cvKtitis.  otberH  belicvtt  that  tbc  latter  is  due  bo 
or^aniHum  itttnidueed  from  without  (ofieu  hy  ■  ^vplic  catbeler),  or 
from  within  through  the  kidueya,  which  render  the  urine  extn-wely 
jrrit;inc  bv  putivfavtion.  Similar  ca^vn  occasionally  occur  after  the 
paj^^igc  of  a  few  tnitlieleni  in  eiises  of  enlar;«e«l   priiwtate. 

Tri^niinal  KerntitiH,  etc. —  lutnurnniul  section  of  the  llfth 
nerve  rause^  cloudiness  of  the  conaii  in  twenty-four  hours,  unil  often 
tltMtructive  panophtbalmitiH ;  »t  the  Ninic  time  ulcers  ap]war  on 
in-cnKitive  parti*  of  the  nineoui*  memhrane;'  of  month  and  mm.'. 
The  ulcers  in  the  mouth  are  probably  due  lo  unheeded  injuries 
fi'om  the  teeth,  but  ulcers  from  the  no!*c  cannot  thus  he  accounted 
for. 

It  is  said  that  the  keratitis  can  be  prevent^nl  by  mtwt  eaiefnlly 
proteclinft  the  eye  fi-om  injury  with  the  still  wn«itive  ear.  Dloera 
ot)  the  foot,  of^fn  progre-'vtive.  after  section  of  iho  sciatic  are  «mi> 
larlv   :<('CMUiit«^d    for. 

Paeumoaia  alter  section  of  the  va^  \»  due  to  enlry  of  food, 
ete.  tliroiigh  iheiufletisittve  ghittiK,  hut  thi^  will  not  aceuunt  for  pneii- 
noniu  or  pulniomiry  ii|M(plexy  <»"  the  side  op|if>«iie  to  u  ecr«'bml  heni- 
orrfaagc.  Acute  fbtty  deseneration  of  the  heart  may  follow  sec- 
tion of  the  vagi :  the  >iwdu»  operandi  'u  unknown. 

Erythema,  Urticaria.  Pemphigus,  and  especially  Herpes,  may 
ap|>ear  in  the  diairibuiitm  of  nerves  whicli  are  the  se.t1f<  of  home  irri- 
tant lenion.  b»  al^er  fractured   i<pine.    in    locoiuoior  ataxy  and  other 
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wleronw  of  the  cord,  compression  by  an  aneurism  or  tumor,  or 
iutlaiiinisition  of  tliu  (iasseriun  or  a  posterior  spinal  guiglion.  The 
nt.-rvi-,><  Hupplyin^  the  area  of  the  rash  have  heen  found  in  a  sUte  of 
neuritis. 

The  nipifl  variutioni^  nf  errthemata  uiul  urticaria  ccrtainlv  seem  to 
jMiiiit  to  iL  nervouK  i>ri<;in,  but  do  they  involve  more  than  an  acute 
vasiwoiiHtrictor  {mrulysis  ? 

Qlossy  Skin  (Pu^ret). — lit  mnie  vaM.-^  of  irritative  lesion  of  the 
iH-iisorv  lu-rvcs  of  linilm  {e.  if.  from  ^un-shot)  the  skin  becomes 
MniHiih.  shiny,  hairless.  TOmetiuies  hyiM.*neniic,  somctimeii  ocdema- 
tous.  (»ftcn  supcrficiHlly  inflaniisl  or  the  i^eat  of  sores  like  chilblains: 
at  the  S4inie  time  tlie  {uirt  is  often  the  sent  of  intenite  neuralj^ia.  Less 
wvtTc  svHipionis.  hnt  obviously  similar,  are  seen  after  simple  section, 
and  niity  be  <lue  to  disturbances  of  circuliilion  uml  temperature  and 
to  aniesthesiti. 

Pigmentation. — More  or  less  syunnetrical  latchea  of  leueoderma 
nnd  melaiKxlennti  may  m-cur  all  over  the  body,  with  more  or  less 
HiiiL'stlu'sia :  |H(llor  with  anipstfaesin  and  localized  grayness  of  hair 
iiijiy  (H'l-in-  in  neiinil/riji  of  braiiclics  of  the  fifth.  The  color  of  the 
hair  niny  to  some  extent  return  betwit'n  the  attacks.  Cases  have 
been  rci-orddl  in  which  the  hair  has  within  a  short  time  of  a  frijiht 
b(M'MtiM'  jii"av. 

Serous  Synovitis  and  Arthritis,  with  rapid.  jMiinlesa,  and  great 
erosion  of  tlit*  nrli<'ii]ar  ends  of  the  bones,  may  occur  in  casex  of 
lieniiplefiia  and  ataxia,  and  are  supfiosed  to  be  due  to  involvement  of 
the  (vlls  <»f  the  anterior  rciriiu  by  pni<:rej*si ve  sclerosis.  The  causal 
n'latioiislii[>  between  the  nervous  disease  and  the  peripheral  lesion 
eanii'it  bt-  yet  said  to  I)e  proven. 

Atrophy  of  Parts  cut  off  ftom  the  Nerrous  System. — Mus- 
rle  and  ccriiiiii  jrlands  have  been  trwited  of  above.  In  the  ease  of 
muscle,  it  is  In  Ik-  noted  that  if  it  is  refinlarly  exerciswl  by  the  pal- 
vanii*  (-urrciil.  atrophy  may  Ion;;  be  posljxnied.  In  a  |>antlyzed  limb 
all  tis!<ut's  ultimately  wiisle :  so  also  d<H>s  the  fiice  when  gmralysis  of 
the  facial  is  not  recovered  from.  This  is  due  to  impaired  blood-sup- 
ply, iiir  il  oi-curs  in  limbs  wliich  are  sini]ily  kept  at  rest.  Atnijihy  of 
the  cock'"'  comb  and  tnrkev's  wattles  results  fmni  section  of  their 
nerves,  and  is  ]ierliaps  to  ))e  similarly  explained.  In  eases  of  pro- 
;:n'ssive  atrophy  of  half  the  faee  there  may  be  unthinf:  to  j;uide  one 
to  the  nervous  system  as  llie  cause:  there  maybe  no  subjective 
syni]>loms.  and  sensation  and  motion  remain  nonnul.     If  due  to  nerv- 
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0U8  influence,  thie  atrophy  would  seem  to  favor  the  existence  of 
trophic  nerves. 

Hypertrophy  of  bone  may  follow  Bection  of  the  sciatic  in  young 
animals,  and  is  inflammatory :  for  it  never  occurs  unless  large  ulcers 
form,  extending  to  the  bone,  and  even  causing  necrosis.  Hyper- 
trophy of  the  rabbit's  ear  after  section  of  its  nerves  has  been  said  to 
occur;  but  many  observers  have  failed  to  produce  it,  or  have,  at 
most,  seen  thickening  of  epidermis  and  hair  upon  it. 

There  is,  then,  no  reliable  evidence  of  the  existence  of  special 
trophic  nerves,  and  no  convincing  proof  of  the  interference  of  the 
nervous  system  in  the  chemical  processes  of  cells  which  perform  no 
special  function.  That  these  processes  may  go  on  undisturbed  in 
the  absence  of  nervous  influence  is  .shown  by  the  perfect  develop- 
ment of  other  parts  which  is  found  in  uuencephalous  and  aniyelous 
embryos,  by  the  growth  of  transplanted  epithelium  and  connective 
tissues,  and  by  the  union  of  completely  severed  parts.  At  the  same 
time,  as  we  cannot  offer  a  perfect  explanation  of  many  of  the  above- 
mentioned  cases,  we  cannot  say  that  the  nervous  system  has  no  direct 
influence  upon  connective  tissues  and  epidermic  cells :  it  seeins  most 
probable  that  it  has.  In  the  present  state  of  our  knowledge,  how- 
ever, it  is  dangerous  to  explain  anything  by  such  an  influence ;  it  is 
better  to  leave  it  doubtful. 

The  Reproductive  Activity. — Having  now  dealt  with  the  Nutri- 
tive and  Functional  Activities,  we  must  consider  the  Reproductive. 
In  early  life,  at  least,  all  ceils  possess  the  power  of  reproducing  their 
like,  and  in  the  majority  this  power  is  retained,  although  it  may  not 
be  exercised  physiologically,  up  to  advanced  age.  Cessation  of 
growth  does  not  imply  absence  of  ability  to  grow,  for  growth  seems 
to  cease  when  the  supply  of  nutritive  material  to  a  part  is  only  just 
sufficient  to  maintain  its  status  quo.  This  is  seen  in  a  hair,  which 
will  not  grow  beyond  a  certain  length  :  cut  it  sliort.  and  growth  at 
once  begins  again,  the  supply  of  food  being  greater  than  the  now 
shortened  hair  requires  for  simple  nutrition.  To  cause  cells  which 
are  capable  of  multiplying  to  do  so,  the  supply  of  food  must  be 
increased.  Thus,  exercise  of  a  muscle  causes  increased  blood-supply 
and  consequent  grott-th  :  but  increased  blood-supply  to  a  working 
tissue,  without  exercise,  will  not  have  this  effect.  It  is  different  with 
non-working  tissues.  The  hypencmia  round  an  nicer  of  the  skin,  or 
even  chronic  congestion  and  oedema  of  a  part,  causes  thickening  of 
epidermis  and  connective  tisr<ues,  and  nothing  is  commoner  than  new 
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formatioD  of  U-ne  round  a  carious  fitfus.  For  this  effect  the  iDcrea:<«d 
sapfilv  mu:!i  be  veni"  fret|ueni  or  long  coDliiiiieil. 

A  non-working  tL<5tie  api>arentlv  teml"  to  grow  al^fo  when  the 
rv^isian^-e  >>ffere<l  in  its  gmwth  b_v  neighlforing  tissues  is  iliminisfaeil : 
of  this  we  shall  fin'i  nianv  examples  in  cirrhotic  processe*  and  in  the 
cti<»l.^gv  of  uialignancv  (Cohnheinii- 

The  ivlls  of  the  ho.|_v  inherit  very  ilifferent  auioiints  of  vital 
enerirv.  The  i-ells  of  the  thymus  are  soon  exhausteil.  tho»e  of  the 
opipliyseal  cartilages  Iat.er.  ami  of  the  generative  organs  later  still. 
In  ail  i.-asc*,  pnihahlv.  the  reproductive  activity  is  the  first  of  the 
vital  tnanif«>stations  to  suffer :  then  the  functional  and  nutritive.  Ina- 
bility to  perform  such  chemical  changes  as  are  necessary  to  remove 
effete  material  and  to  re|tair  waste  is  natural  in  old  age :  death, 
which  may  be  termetl  natural,  then  results  from  "senile  decay." 

aEKGSIS  OF  CELLS. — Vircbows  liictum — Oimbw  .•«//«/«  e 
r,lhih — is  admittetl  now  by  all  but  a  few.  Probably  every  nucleus 
als«^  i>  deriveil  fn>m  a  prt'-exisling  nucleus. 

Multiplication  of  t-ells  takes  place  hy  simple  division.  The  cell 
divide's  generally  into  two.  and  the  change  i-  pr«-e«led  by  remark- 
able .ip|x>araiu*cs  in  the  nucleus.  Art-ottling  to  Flemming.  the  pro- 
cess i>f  -■  karvokiiu-sis  "  may  lie  very  briefly  dt-scribe^l  a.s  follows  ( Fig. 
'2):  First,  the  nuclear  membrane  disapfN>ars:  then  the  restiiv  nuclear 
network  (.»WH'»^>IHes  much  finer  and  cb^ser.  like  a  ravelle<l  skein; 
llicn  again  mot\*  ojien,  ami.  if  not  already  *o.  the  cell  beet>me« 
round  \f-).  Tlier\'  s<vms  to  Ik*  now  only  one  fibre  forming  the 
nuclc:ir  network,  which  next  a.-sunies  the  form  of  a  roeetta  or 
wreath  (--I  round  a  clear  *vntral  si»ee.  whilst  a  clear  tvntral  xone 
iuicrvciii*s  c\tcm.illy  l»etwtvn  the  network  and  the  cell-suhstanee 
pmpcr.  liv  ilivi^ion  of  ibc  cMenial  bends  i>f  the  fibre  and  appntxi- 
mation  of  the  apice>  of  ilie  W,  m*  as  to  obliterate  the  t-eniral  s|tace. 
a  -lar-form,  aster  i</V  is  pnidueeil.  The  fibn-*  at  this  stage  often 
lMi-i>nu'  finer  anil  nion*  ninui'n>us  bv  longitudinal  >ii\i>i«in  fnmi  their 
fitT  cnd^  to«ai>l  the  <>'nliv.  In-ieaii  of  rudiating  tn'Ui  the  wntre. 
lln-v  now  )iiH-onie  fir^t  |i:ir:ille1.  lUld  then  con^enreiit  t"»anl  two 
o|.i«v.iie  piMnt — llie  polev  -  of  tin-  lUiginal  mii'lcus.  x^  that  the  fibres 
n*'"  t'onu  two  sol"  of  V"-.  with  ibeii  :iugle>  away  fnini  thi'  e«|uator — 
equatorial  stajre  (<  V  \  ihvn  enuatonal  line  ;tp(»cars.  and  widens 
T  ■.  n»  one  M-l  of  V-lilm's  ii-tii';ito  fn^ui  ihe  olb*T  di\i>ion.  Fmni 
t»«li    groii]'   I  hi-    niu'lcns    of   a  <linigbtcr-tvll    is   fonn«il    by  passing 
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through— in  reverae  order — all  the  singes  abore  tnentioaed  (jj  imcl 
h),  unlit  iht:  reeliDg  stage  is  readied.     Meanwhile,  the  protoplusoi 
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a»a«uiir.i'ii  bj  II  .\uclcui  lli  Plil>llti>!  'i.  n-^iiij^  iiuijlvu*.  b,  itkolii-niriii,  iipea  nuitv  .  e, 
vnaUiT'^rm  .  4.  k^cr.  ur  irt*r-liini: .  e.  i>qii4t(in»l  BUttc  of  division :  /.  H-iiatatlun  mon  mi- 
'tknn'tl:  IT  a'lil  k.  tlnr  biiiI  irrvMb  fiirm*  iit  ilaugbtcr-nuiCki,      llhrjiiouil  fmiii   Flt-mndnK'" 

rtf  tlie  cell-hody  colKi-tn  romiil  eacli  nucleus,  and  by  the  time  these 
huvp  n!k<un)ed  tlie  wieatb-fonii   its  ilivi!»i<jn  in  wmplcle.     The  Jaugh- 

r-C'cll(),  at   first  Piimll.  pmw.  und  may  ihewsclvM  shorily  divide; 
id  thns  mulii|iHciiTinn  may  be  very  rapid. 

The  nncleiis  may  dividt*  several  times  without  any  division  of  the 
cvIUUmIj  oeciirriti;;.  but  the  tatter  inci-euHes  coutinueui^ly  in  sine. 
This  is  aaid  to  be  one  way  in  wliicb  "'giant  "  or  '* myeloid  "  celln — 
large,  irre^ilar.  mnliinucleaiei)  maiwefl  of  protoplasm,  found  iti  the 
marrow  of  grriwin^  bone,  in  chronin 
iult»iiiiimiiont>.  nud  iii  wmie  new 
pniwtha^may  be  produceU  (Fig,  3). 

I'lnulty.  it  rcirniin»<  tn  be  pointed 
om  thai  i-ells  nri;iinaring  from  one 
emhryonie  layer  give  rise  lo  c*Il8  of  a 
kind  formed  iiorni«IIy  from  another 
Uyer.  Epiblast  fonuH  nervous  I'm*' 
mie  and  the  epiiheliiini  of  BcnsMMir- 
gansi,  of  the  renti-irlo)*  of  lite  brain 
And  central  canal  itf  the  eor<l.  of  the 
skin,  mouth,  and  lower  end  of  rw:- 

tnm.     Hypoblast  fonnn  the  epiiho-      ^  Muiunuci^ied  tvu :  m«thein»x 
lium  of  the  alinionlan-  ranat  and  of  'f  •  *»«  <»f  ehnuit^  ptiUiiiit.  ahunriiig 
,,      ,       ,  I   '   '  1     ■  >n>       ><)e  Ivm  aumber  or  titu;l«l  wtUi  brlKtal 

all  ^laiiiU  coniiecle<l  witli    it.        Hie   n'H«4t,    x«a 
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MoBoblast  forms  the  epithelium  of  the  kidney,  teaticle,  and  ovary, 
the  epithelium  of  vcsseitt  and  serous  membranes,  all  the  connective 
tissues,  blood,  and  muscular  tissue. 


DiSBASB. 

Having  thus  dealt  with  thu  structure  and  functions  of  cells  in 
health,  we  may  now  turn  our  attention  to  discofic.  The  functions  of 
an  organ  arc  really  the  functions  of  the  celts  of  which  it  consists: 
if  all  these  act  normally,  we  say  that  the  organ  is  sound ;  and  when 
all  the  functions  of  every  organ  and  tis»sue  in  the  body  are  nomially 
performed,  we  describe  the  individual  as  being  in  j>erfect  health.  A 
very  little  experience  shows  that  physiological  functions  varj'  within 
certain.  |>crhap8  rather  wide,  limits,  the  perfect  well-being  of  the  indi- 
vidual being  niainlitincd.  Consciiucntly  our  standanl  of  Health  is 
no  rigid  one ;  its  maximum  and  minimum  are  widely  seimrated,  and 
the  latter  shades  off  imperceptibly  into  Disease. 

It  will  be  inferred  froiri  the  above  that  the  definition  of  disease 
is  (ihnnrtiial  jti'rfonniinn-  of functiou  bif  one  or  more  organs  or  ti$9uee. 
This  applies  to  "diseiu-te"  as  a  general  term:  but  when  we  speak  of 
a  specific  disease,  as  rheumatism  or  syphilis,  the  cause  of  such  dis- 
ease— that  t)(  which  the  peculiar  disturbances  of  function  or  struc- 
ture which  distinguish  the  disease  in  question  from  all  others  are  due 
— is  implietl  in  the  word.  The  same  or  indistinguishable  disturb- 
ances »f  function  and  structure  may  be  produced  by  several  causes: 
it  is  the  more  or  less  eoiistant  grouping  or  sc(|Ucncc  of  symptoms  or 
lesions  which  establishes  distinct  diseases. 

It  is  worthy  of  note  also  that  the  mainti-.uaiuw  of  a  physiological 
murhiinni  or  iiiininiuni  nmst  be  regarded  as  jmthological.  For 
example,  a  man  out  of  tniining  will  eliminate  much  more  urea  than 
hormal  on  the  first  day  of  a  walking-tour,  but  the  average  daily 
eliminalion  for  the  whole  tour  will  not  vary  from  normal.  If,  how- 
ever, the  irian  were  to  go  on  excreting  the  maximum  ipiantity  of  the 
first  day.  his  state  wcmld  be  one  of  disease. 

VARIETIES  OP  DISEASE.— Tlie  complete  healthy  life  of  a 
cell  (-(Misists  in  tlic  perfect  )K'rfonnan(re  of  all  its  fnnelions.  For  this 
ibrif  things  are  necessary  ;  1st.  that  which  it  inherits — its  vital 
encrgv — must  he  normal ;  '2\\.  it  must  hv  supplied  with  sufficient 
suitable  food :   :Jd.  it«  surrounding  physical  conditions  must  be  nor- 
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nuU.  Failare  in  any  tmf-  of  these  will  lead  to  liiscane.  and  two  givnt 
cliLSftes  of  diseased  conditionH  are  at  once  evident — inherited,  diit*  to 
abnonnality  of  the  flrat :  acquired,  due  to  abnoniiality  of  tlie  «(«ond 
and  tliird. 

Inherited  Diseaae. — The  tendency  to  inherited  dUetuc  either 
exiflt-*  in  ihe  ovum  al  the  (■omiiiencpniem  of  development  or  is 
BC<{uired  by  the  ovum  in  rurliliisalioH :  lat«r  than  itiis  any  tendency 
ofipeArinf;  ih  obviouely  acquired.  As  in  nornml  developinrnt  iM-Ttain 
or^jans  manifest  their  inherited  tendencies  many  yeaira  after  hirlh — 
<•-  I},  tlie  dovelopmeni  and  atrophy  of  the  female  jjeneraiive  KVAtem 
at  pubertv  and  inenopHii>H>,  the  nppeainiice  anrl  union  of  epipliyxes — 
HO  inheritetl  tendenuiua  to  ilineHt^e  (althougli,  like  iti>rmal  temleiieieit. 
ley  tttay  appear  in  utfroi)  may  not  show  them»elreR  until  late  in  life. 

in  the  case,  in  eflneei*  of  the  hrea/)t  or  nterun.  It  i<4  po-^siblc  thrit 
iu  many  caMw  the  same  unrecognixe*!  condition!*  wliieh  induced  in  a 
puent  the  morbid  tendency  handed  down  continue  to  ncl  on  the  off- 
Bpriog  until — willi  or  vrithmir  some  oliviuiiH  exritttig  eaitKc — tlie  diii- 
eoae  becomes  evident.  We  cannot  say  when  this  tcnrioncy  to  discaftD 
be^ns :  it  may  have  he4>n  slrtwly  ^aininp  strength  for  generations. 
Ttie  fact  that  no  progenitor  had  the  disease  in  queHtioii,  if  he  or  ^he 
lived  well  punt  the  n^v  nt  which  such  di^caftc  usually  manifcHta  itiielf, 
Kiiow*  simply  that  the  eanse.-*  liad  not  acted  lonp  enough  or  with  «tif- 
fieit'iii  eniTjjy  to  prodiico  it.  It  is  important  to  rwognixe  that  even 
itihcriteil  iliveiuie  has  it«  starting-point  in  couditiontu  cxteiiiul  to  the 
celU  ijf  iIk!  body. 

With  re;;ard  to  the  netiiid  mode  in  which  diaense  is  inherited,  it  is 
in  some  eat)C«i  pn>lialde  that  the  poison,  the  actual  cuuse  of  the  dis- 
ease, lit  present  in  the  ovum  or  itpermAtozoon,  as  has  been  shown  to 
be  the  case  in  the  silkworm  disease  (Pasteur).  But  how  diwmse  and 
lemlenfies  to  diiH!iUH','i  which  arc  not  due  to  any  specific  jioison  wrr 
handed  down  we  know  no  more  thaji  wc  do  how  it  is  that  children 
inherit  the  feature;*  of  their  parents. 

Often,  no  actual  diswitie  i*.-  inherited,  but  the  power  of  resistance 
of  eenain  tissueti  ofraingt  the  cuu^eH  of  certain  <lim>ii«e8  [«.  g.  tuber- 
cle) is  more  or  lew*  impaired ;  or  the  tissues  degenerate  rarly.  esjic- 
cially  in  the  fatty  or  ualcareims  manner,  so  that  muny  members  of  a 
famil}'  may  die  at  about  the  same  age  from  fatty  heart  or  n)>o> 
plexy. 

Aoqtiired  Disesae. — Starting  with  an  organism  or  part  Ihe  vital 
energy  of  which  is  normal.  dtsesMc.  if  it  oucnr,  must  necessarily  be 
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the  rertiilt  of  externa!  conilitions ;  tlie  supply  of  fowl  is  faulty  either 
in  quantity  or  (|uality,  or  the  physical  conditions  to  which  the  part 
is  or  has  hoen  exjioscd  are  unsuitable.  It  is  iliflicult  to  separate 
tlie  two.  If  the  Itlooii-supply  to  a  part  is  abnormal  in  qnantity, 
the  tetiiperatiire  of  the  part  will  be  changetl :  if  a  portion  of  the 
body  is  niecbanically  injured,  its  blood-supply  becomes  abnormal; 
if  ft  poison  excites  fever,  the  cells  are  exposed  to  a  higher  tem- 
perature than  nonnal :  a  circuhis  vitionug  is  established.  Disease 
may  be  aequired  even  during  intra-uterine  life — c,  g.  acute  specifica. 
syphilis. 

Oeneral  and  Local  Diseaae. — Any  chanfie  in  external  conditionB 
acting  upon  a  unicellular  organism  would  probably  affect  every  par- 
ticle of  its  substance  and  modify  all  its  functions ;  all  its  diseases 
would  therefore  be  seneral.  But  multiplication  of  cells  and  spetnal- 
ization  of  functions  enable  abnormal  conditions  to  act  upon  certain 
groups  of  cells  and  to  disturb  their  functions  without  affecting  (pri- 
marily at  least)  those  of  other  groups.  We  thus  get  local  disease ; 
and  the  great  majority  of  diseases  belong  to  this  class.  Perhaps, 
indcffl.  we  may  say  that  every  disease  is  primarily  localized  in  a 
ti-Hsuc  or  organ,  the  blood  bt-iiig  counted  as  a  tissue  of  the  connect- 
ive type  of  which  the  intercellular  substance  is  fluid. 

Structural,  Oreranic,  and  Functional  Disease. — A  disease  is 
localizii]  in  an  organ  or  tissue  during  life  by  its  symptoms  and  by 
its  physical  signs:  and  after  death  we  an  a  rule  find  the  localization 
justified  ]ty  the  discovery  in  the  pari  of  some  constant  structural 
chiinge.  This  is  structural  disease.  In  a  large  nnmber  of  cases, 
however,  there  are  no  physical  signs,  only  symptoms  (epilepsy),  or 
the  physical  signs  are  secondary  to  some  primary  abnormality  of 
function  in  one  or  more  ovgnns  (gout,  diabetes).  There  may  then  be 
doubt  as  to  the  organ  or  system  at  fault ;  and  often  this  doubt  can 
he  settled  only  by  the  discovery  of  a  constant  structural  change  asso- 
ciate<t  with  tlie  symptoms  in  question.  Diseases  in  which  no  such 
change  has  been  found  iire  elas.-cd  as  Functional,  the  belief  being 
that  in  them  the  functions  i»f  certain  cells  are  abnormally  performed, 
without  any  stnictuntl  change.  Modern  research  biis  greatly  dimin- 
ished the  number  of  functional  diseases:  but  it  is  almost  certain  that 
a  verv  large  nuniltcr  of  the  slighter  ailments  are  clue  to  faultj^  in  the 
cheiiiiral  <'lianges  (the  mctabnlism)  effected  by  cells.  Organic  dis- 
ease i)riibaljly.  in  the  first  phicc,  meant  that  pathologists  had  been 
en:ilded  to  Im-alize    a  dis(>asi'   in   an  organ    by  means  of  structural 
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chauge  m  it.     It  has  now  come  to   be  used  as  syDonymoua  with 
"Btructunil." 


BTIOLOG-Y  OP  DISEASE. — Tlie  cjuw^s  of  Ai*ea»e  aw  diridetl 
into  two  I'taMH-;' — FredispoBtnfiT  nint  Bxcitintf. 

Predisposintr  OauseB. — Any  nftency  whii-h  lendj*  to  cause  depart- 
ure IVoiii  the  |iliy-stuh);2i(.-al  sttili*  of  t\n:  whoU-  liuily  or  of  n  |>iirt  iiiiiHt 
be  rcjn»r»i«i  *»-'*  prydLsposing  to  discttnc — p.  ff.  privaiioiv.  fn*(]ueiit  irri- 
tlition.  Many  itlich  agWK'ics,  when  iielinji  more  strongly,  become 
excitants  of  disease— i'.  f.  eauee  (lie  step  oiiL^ide  the  physiological 
limit  to  be  liikeii.  If  to  ciliated  cells,  detached  fnmi  the  body  and 
aclin;*  stron;^ly  under  the  microHcopo.  a.  hot  imn  he  npproiiched,  its 
first  eflV'tt  will  be  to  increase  or  stiiniilnte  rboir  action:  but  if  (he 
iron  be  kept  Tn-sir  them  long  or  be  bniughr  closer,  their  avlion  »Iow« 
and  venses.  If  now  the  iran  be  reiuoveil  at  once,  the  cilia  will  ufutr 
a  perio<l  of  'piiescenee  hcgin  slowly  to  work — one  ht'Pe,  one  there, 
then  all — and  may  finally  recover  completely.  This  wa.«  an  experi- 
ment of  Lister,  as  also  was  that  of  showin;*  the  rcsolntion  of  inflani- 
ninlory  stjiwis  in  llir  »iMput.ite<l  wvb  of  ji  fnjg.  They  illni^trHte  !i 
poiui  of  fuixkuicndil  importance  in  patbolog_v — the  in/irrfiit  poifcr 
af  effiTi)  rell  to  jvrotvr  t{f(n-  /jy'itry.  They  show  for  tlic  elements 
what  every  one  known  of  the  whole — namely,  that,  ntti'n'ti  fmrihitit. 
a  strong  man  will  iveover  from  a  disease  which  would  be  fatal  to  a 
weakly  one.  It  it>  certain,  too.  that  Ibo  "life"  of  cells  resists  the 
aciioQ  of  injnrioni*  agenv.it%.  and  that  thiji  |)ower  of  nvit^tance  variea 
in  the  eases  of  different  tis,^ues — *:.  ^.  the  rabbit's  ear  i%sii4ts  the 
«flect»  of  annemia  niiicb  longer  than  a  knuckle  of  its  intestine — and 
also  in  different  individuaU.  Tbua.  it  is  a  common  observation  tliat 
eeriaiti  p«NjpU'  who  have  not  suffered  from  the  acute  Bpecific^  tend 
those  ill  of  these  discuses  without  themselves  catching  thetu.  whilst 
others,  again,  fall  victtuitt  to  cbeni.  one  afler  another,  though  not  special- 
ly  exposed.  Such  power  of  resisting  certain  causes  of  disease  does  not 
imply  ability  to  rem.<tt  others  of  a  different,  ituture,  nor  does  it  ntH»}tt- 
Hirily  go  with  muscular  strength.  It  voricw  at  different  times  in  the 
[•ame  Individual. 

The  followirig  predisposing  causes  are  generally  considered: 

A^. — S]K.K'ial  troaiiMrH  have  been  written  on  discaAcs  of  child* 
hood  and  on  diseases  of  old  ag«>.  showing  that  there  are  pectdiarities 
with  regdM  to  disease  at  these  |>eriods  of  life.  The  siK-cial  liabilitiee 
of  eliildbooil  are  to   souie  extent    explaine<l    by  supposing   that    the 
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power  of  resisting  injury  which  all  cells  possess  is  not  fully  developed 
until  adult  af*e ;  those  of  old  uge,  by  the  fact  that  the  vital  powers 
are  wearing  out  aud  degeneration  occurring. 

Sex. — The  organs  special  to  the  sexes  render  each  liable  to  special 
disea-scrt.  Tlmt  women  arc  the  special  victims  of  hysteria  is  proba- 
bly due  to  the  fact  that  for  generations  it  has  not  been  considered 
UQwoiiianlv  for  a  woman  to  display  feelings  which  it  has  always  been 
the  object  of  men  to  conceal.  But  we  cannot  explain  the  special 
liability  of  women  to  endemic  and  exophthalmic  goitre  and  myx- 
ocdcnui,  nor  their  comparative  immunity  from  Addison's  diseatte, 
ataxy,  and  general  paralysis. 

Heredity. — It  has  already  been  stated  that  feeble  vital  power,  with- 
out actual  disease,  may  be  the  heritage  of  the  body  or  of  one  of  its  jMirts. 
It  may  be  noted  further  that,  like  physiological  and  personal  pecu- 
liarities, disease — e.  y.  gout — sometimes  8ki[»  one  or  more  genera- 
tions {atavmn).  In  other  cases,  as  in  hiemophilia,  the  disease 
appears  generally  in  the  males  only,  although  the  females  may,  with- 
out themselves  uianifesting  it,  transmit  it  to  their  offspring.  Disease 
in  the  father  is  more  likely  to  be  transmitted  to  son.s.  in  the  mother 
to  daughters. 

The  diseases  which  most  obviously  *'  run  in  families  "  are  functional 
nervous  disorders.  a.-«  hysteria,  neuralgia,  epilepsy,  insanity,  and  they 
are  more  or  less  intcrcliangeable ;  carcinoma,  especially  of  the  breast 
and  uterus ;  some  simple  growths,  especially  if  multiple  (lipomata, 
astcomata,  papillnmatu) :  gout  and  tubercular  disease. 

Exciting  Causea. — These  tuay  be  ranged  under  the  headings  of 
Abnormal  Food-supply  and  Abnormal  Physiccd  Conditions ;  it 
may  be  ncces,'<ary  to  add.  Altered  Nerce-injiuences  but  we  do  not 
as  Vfi  know  sufficient  of  it. 

Abnormal  Food-supply. — This  may  be  tlue  to  errors  in  the  cir- 
culation or  in  the  coiii[>osition  of  the  blood.  It  may  result  from 
hyiH'nemia  or  iinn-mia :  from  all  abnormalities  in  blood-constitution, 
wlicthtT  title  to  faults  in  its  furmtition  or  purification  or  to  the  intro- 
duction of  poisons  from  without. 

Abnormal  Physical  Conditions. — These  include  injuries  from 
jiiiv  one  of  the  physical  forces,  applieil  either  from  without,  or.  so 
to  s|K'ak.  from  within:  the  results  of  mechanical  obstacles  to  dis- 
ciiarge  of  function  or  of  contents — *■.  //.  stricture  of  a  duct  or  orifice, 
Htnmgulalion  of  gut.  pressure,  and  the  mechanical  effects  of  para- 
sites. 
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EFFECTS  OF  PREVIOUS  DISEASE. — Some  diseases,  when 
onco  iicqiiji'ed,  tend  to  yvkw  ii;;aiD  aud  ngniii.  Thi.t  rnny  be  becauAo 
the  lie»uo  affwUnl  U  at  the  onaet  tucitpable  of  lu>i'iunl  i-esistaoce,  or 
becauMf,  Uuriag  omx  been  injured  by  ilic  disease,  it  doc8  not  recover 
its  i)riettine  Btaie.  Sir  J.  Paget  pointu  ont  haw  exu:cly  the  Tonn  and 
sirocluro  of  a  scar  nrc  prct^erved  thron<;h  years — almost  as  cxaetlv 
aii  are  those  of  norniHl  parlA — but,  on  (be  whole,  it  tetwU  to  be  obtit- 
uratinl.  (le  tlunlcK  that  tbiK  luaiutvuuuve  of  the  [Kirte  in  the  Ktulv  to 
which  they  have  been  brQiij»ht  by  the  injury  accounts  for  their  yield- 
ing more  and  more  i'iii»ily  ench  tinm  they  are  expoewii  to  the  lu^ion 
of  the  Miiiitv  t-uiisc.  (.'itinrrhal  inOaiuinution^t  of  mucous  membruneA, 
rheumatism,  and  fai:i&l  ery»i|>cLas  are  familiar  examples  of  dtt^ciutes 
which  lend  to  recur. 

On  tilt:  uthor  liund.  there  arc  .teveral  diflea«CH  which  are  sajd  to  ho 
"protective  apaiiiitt  ihemwlveft."  Aii  individna]  who  has  had  cmall- 
[•ox  ii>.  for  a  time  at  lea^l.  not  liable  to  tbe  di»ea.ic.  This  Sir  J. 
Simon  expluiini  by  KUpposiu};  thiil  ttn^  clfeet  of  llie  dineiu'e  iijHjn  the 
hlu<Hl- forming  organii  ts  so  to  modify  them  that  they  no  lon<*er  pro* 
duct'  ibr  paliiilum  n<'ce:*sary  for  the  growth  of  the  smallpox  poi.woii. 
If  t<uiall]Hix  be  cHu;:bt  a  micorid  time.*hi'  regaiils  it  as  a  |)'n)of  tliat 
the  hlnml- forming  t>i-;;aiiK  huvu  retitrnerl  to  ihc  normal,  in  na'ordance 
with  Uio  law  above  mentioned — that  injured  ttsiiucs  tend  to  i-ecover. 
l*|(oii  this  riew  there  wotdd  be  prc*erit  in  the  b<Kly  of  an  individual 
pre"li(sp«we'l  to  the  vuhoui*  dweoswj  which  are  protective  againist  them- 
•lelviK)  a  aubHtanco  to  tten'e  u«  pabulum  for  each  diseaiw;  which  Hoems 
unlikely;  liirther.  it'ithni^  i>)  kmiwn  of  hucIi  subHianc^w.  It  ha^  Inrn 
su^^pstcd  that  (he  growth  of  the  specific  poisons  of  a  diseoae  produces 
•cMoe  KulMtance  which  ix  in<:ompatibIe  with  tbe  life  of  the  virus^ 
tiki*  the  carbolic  aeid  and  creiisiil  of  puirefactiuti.  the  alt.->nhoI  of  fer- 

pntaljou :  but  it  is  hard  to  believe  that  such  substances  would  per- 
(br  long  |M«rif>dH  in  the  body.  So  we  have  no  satisfactory 
explanation  of  acquired  immunity.  In  connection  with  the  subject 
We  mu«  remember  thai  irioculutioti  with  the  [wiftons  of  fvphiliR.  vac- 
cinia, or  variola  in  without  evideni  elfe*-!  co  sikhi  a«  rhe  Icbions  of 
thcM-  diiteiLrten  arc  declared — i'.  <-.  at  a  time  when  the  iwiiic  poi.tons 
an-  lu-fivelv  gn.iwirig  in  the  iMxlr,  Again,  the  nc«|uir<'d  iniimuiily 
»•  eoiiferreil    by  vaecinalinn  with  (he    mtMlified  |HiL<upnt<   of   viiriouA 

diMTI-XTK. 

In  connection  with  Hi-(|iiireil  immunity  we  may  mention  the  state 
of  tbe  tii!6uei^  in  inherited  immunity,  which  in  probably  the  same 
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ai*  that  lo  which  they  are  hmught  in  acijulretl  immnDity.  The  best 
exarnpteo  in  tiian  arf — i[i::>tance:4  in  which  individually  r»»ist  the  xima 
<rf  a  !'\ief-'ifxr  ili^v^Mir  in  iiiHte  of  fre<juent  and  pn>luQged  exposure  to 
it — f.  ij.  a  fevtr  niiixf  may  not  have  had  scarlatina,  and  may  never 
catch  it :  no  nt-*n''>  >»  liable  to  yellow  fever,  it  tnay  he  that  inherit- 
e«I  immiintty  i^  due  iiiniply  to  the  handing  down  to  oS!*pnDg  of  the 
iiiiiiiiinity  acjuirfil  by  ani-ei^tors  by  ex|)osure  to  the  poi.<on  and  often 
by  attacks  of  the  disieaK," :  for  races  which  are  not  yet  immune  to 
certain  acute  feven*  (like  ineaslei*),  and  which  are  fre(|uenlly  expoi«ed 
to  them,  nufier  much  leMt  severely  than  people  among  whom  the  di^ 
ea.'H;  rarely  appears.  The  complete  immunity  of  the  negro  to  yellow 
fever  \%  generally  acconnte<l  for  by  supposing  that  only  those  (speak- 
ing roughly)  who  could  resiitt  the  dliicase  would  live  to  have  chiblren, 
and  that  the  immunity  would  be  strengthened  by  union  of  the  im- 
miinf. 

Certain  other  disea-sea.  again,  ceem  to  modify  ven.-  deeply  the 
futiclion.4  of  the  l>ody.  Many  yean*  after  these  disea8ef<  it  is  found 
that  illnei'.'H.f*  which  j*eem  at  first  sight  to  have  nothing  to  do  with 
them  yield  only  to  the  treatment  proper  for  the  original  malady. 
Kuch  are  malarial  fever,  nyphili-i.  gout.  The  poisons  of  the  first  two 
are  prohably  ctill  latent  in  the  body :  a8  to  gout,  we  know  too  little 
of  it«  eswntial  nature  to  speak  definitely  of  the  way  in  which  its 
influence  ix  exercised. 

MODES  OP  EXTENSION  OP  DISEASE.— Primary  disease 
of  itn  organ  or  tissue  is  frequently  followed  by  secondary  disease  of 
other  [mrts.      This  may  happen  in  several  ways: 

1.  By  direct  spread  of  a  morbid  process,  hh  when  inflamma- 
tion extends  from  skin  to  subcutaneous  tissue  or  cancer  of  the  niam- 
mn   irivolvcM  ekin. 

'i.  By  the  carriage  of  causes  of  disease  fronn.  a  primary 
focus  to  parts  at  a  distance  by  the  lymphatics  or  by  the  blood- 
vessels, as  in  embolism,  of  the  roost  varied  substances. 

;i.  Mechanically,  by  so-called  '■-hnck-tflUng."  Thus  stricture  of 
the  iircthni  cauHes  hypertrophy  of  the  bladder  to  overcome  the 
obstacle  to  the  outflow  of  urine,  or  dilatation  of  the  bladder  if  its 
efl^orts  lire  futile.  In  either  case  the  difficidty  of  entry  of  urine 
intrt  tlie  hlii'Mer  is  increasiil.  and  the  ureters.  |)elves,  and  kidneys 
dilate.  Interstitial  nephritis  results  from  the  pressure,  the  renal 
functions  are  im[ierfect)y  performed,  and   this  is  detrimental  to  the 
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orgaDiam  at  large.  The  succession  of  chaages  which  result  from 
mitral  incompetence  is  another  familiar  example  of  this  mode  of 
extension  of  disease. 

4.  Failure  of  any  Part  to  do  ite  Share  of  Work  in  the 
Economy. — The  result  will  depend  upon  the  completeness  with 
which  its  defection  can  be  compensated.  If  the  work  can  be  done 
by  other  parte,  as  can  that  of  a  sweat  or  sebaceous  gland,  nothing  is 
noticed ;  but  after  extirpation  of  a  kidney  which  was  doing  work  a 
time  of  danger  from  diminished  excretion  of  urinary  products  has  to 
be  gone  through,  the  other  kidney  being  at  first  unequal  to  the 
double  duty.  Failure  of  the  cardiac  or  of  the  respiratory  function 
will  cause  death,   there  being  no  power  of  compensation. 

TERMINATIONS  OF  DISEASE. — The  possible  terminations 
of  disease  are  recovery,  or  return  of  the  part  to  the  discbarge  of  its 
normal  functions ;  partial  recovery ;  and  death,  or  complete  cessa- 
tion of  function.  Certain  diseases  can  scarcely  be  said  to  have  a 
termination ;  when  once  established  they  remain  stationary. 


It  will  be  useful  here  to  give  a  list  of  the  morbid  processes  to 
which  all  organs  are  more  or  less  liable: 

The  results  of  mechanical  or      Metamorphosis. 

physical  injury.  Necrosis. 

Displacement.  Regeneration. 

Hemorrhage.  Hypertrophy. 

«       »       «  Tumor-formation. 

Developmental  errors.  «       *       * 

*       *       *  Lodgment  of  parasites. 
Anaemia.  *        *        * 
Hypersemia.  Stricture  and  its  consequences  may 
(Edema.  occur   in    every  duct   or   canal. 
Inflammation.  and  calculi  may  develop  in  con- 
Atrophy,  nection  with  all  such. 
Infiltration. 


CHAPTER  I. 
NUTRITION    ARRESTED. 

Necrosis. 

The  a))!«oIutc  aod  permanent  arrest  in  a  part  of  the  ability  to  per- 
form fuitutioQ  coniititute!!  oecro^iis.  gangrene,  or  local  death. 

ETIOLOGY. — Whatever  arrests  the  nupply  of  nutritive  muterial 
to  a  part  or  ileittroys  the  vital  aetivitr  of  its  cellular  elements  may 
caUKe  its  death. 

A.  The  siipplv  of  nutritive  muterial  may  be  interfered  with  liy — 

1.  Obstruction  to  the  Arteries. — This  is  a  common  cau.te  of 
necrosis.  The  obstruction  may  he  causes!  I)y  compression,  hy  liga- 
ture, tumor,  etc..  l>y  rupture,  thromhosis,  or  cmlKilisiu,  or  liy  diseiise 
of  the  arterial  crKtts.  If  tlie  obstruction  )k'  couiplete  and  a  eollaterul 
circuhition  cannot  be  est;ib]islied.  deiitli  of  the  part  ((uiekly  enstK>s. 

'1.  Obstruction  in  the  Capillaries. — Obstruction  -liere  is  often 
the  roult  of  pressure  upon  or  stretchiii;:  of  tlie  vessels.  Thi.t  may 
take  place  from  tin-  accumulation  of  iiiflamnuit<1ry  products,  hemor- 
rhiijie.  or  froui  tlie  pressure  excn'ise<l  I)y  new  gniwths.  The  result- 
iiiL'  obstriK-tion  lo  tlic  capiVUrv  circulation  causes  the  death  of  the 
iiuiuc'liiitcly  adjiu'cnt  tissues.  As  examples  of  nwrosis  fnun  this 
c»u.-c  may  he  mentioned  that  of  the  superficial  layers  of  the  bone 
whicli  -^ii  IVt'ijucutly  results  fnuu  periostitis,  owin;;  to  the  eomjiression 
nf  the  capilliiries  between  the  bone  and  the  ])eriosteum  :  the  slou<;li> 
ing  of  tendons  in  whitlows  before  they  are  oj)ene<l ;  and  the  forma- 
tion of  onliiuiry  bed-sores.  \Vlicn  inflammation  cau.«es  gangrene,  it 
is  ultimately  by  (lie  production  of  stasis.  leading  to  death  of  the  tis- 
sui>s  from  malnutrition  and  coagulation  of  blood  in  their  capillaries. 
Whenever  necrosis  of  a  tissue  occurs,  the  hlood  eoagulates  in  its  enpil- 
luries,  and  llius  hemorrhage  from  gangrenous  |«irts  is  prevented. 

8.  Obstruction    in    the  Veins. — Obstruction    to   the    return    nf 

bhMMl  by  the  veinti  must  be  so  complete  in  order  to  arrest  nutrition 

that  it  is  in  itself  rarely  ii  cause  of  necrosis.      It   is  when  associatwl 

with  cardiac  weakness  or  obstruction  in  the  arterie.s  that  it  constitutas 
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an  iinporl.int  ngcnt  in  producing  tliis  result;  for  then  tlie  force  neces- 
sary to  drive  the  blood  on  lliroiigli  the  raiic)i- narrowed  venontt  diaii- 
ntrl  h  t|uite  inailcqual^.  This  is  soeri  nftor  Itjziuurc  of  a  itiiiiit  iirtiTy 
and  ilK  vi-iii,  ;ind  in  Hccident&l  injury  of  the  vein  iluring  the  u|kprHtion 
of  ligature  of  a  large  artcn-,  specially  in  tlie  tliigli :  also  iti  coTUttrio- 
tion  of  Ji  part  hy  a  i)."iii'i)i;ie  not  liglit  enough  to  oiTlude  thi*  arteriw. 
4.  Diminiahed  Cardiac  Power. — Tliin  is  never  itidcpendrntly 
a  raiu.w  of  iiLtrosiK.  In  «isu'*,  liowovi-r.  of  oxKRasive  genenil  debility 
or  disciL«4-  of  tlie  c^irdinc  sub^tanee,  the  consequent  diminution  in  the 
eontraclile  power  of  the  heart  moterially  ai(l«  the  foivgoiii;;  rtnisfii  tn 
producing  n  fatitl  bloo<l-.'^Ui«i)i.  The  arnwt  of  tlie  cin.ndution  in 
*'Bcnile  gangrene."  and  that  which  «o  often  occurs  in  the  liswiefi  of 
the  bnek  in  adynamic  fev»'n«  and  in  clironi<'  oxhiniitting  di!(en.'«««.  is  in 
part  the  r«-siiU  of  dindnisthed  cnrdinc  power,  Thii>  arrest  in  the  ];L*it- 
iuin)«(t  conditions  ik  ufsually  determined  by  some  injurioni*  irritation 
of  iiie  Lin^uc— in  other  wordti,  it  is  a  part  of  an  inl1:iininainry 
prDoesrt. 

A.  Inflammation. — An  a  caii'te  of  neeronift.  inflAtninfition  belnngii 
t\y  to  tjroiip  A  and  partly  to  tiroiip  B.     The  effect  of  the  inflaiu- 

malory  pro*-e*i»  i,"  lo  impc<le  or  arrot  the  cin-ulaiion.  and  to  iinjiair 
the  vitality  «d'  l!ie  affected  piirl.  and  tlie  ititeimity  of  the  prop^iw  itiay 
be  ju>  givnt  as  to  cautie  coagulation  in  the  cnpillflries  and  death  of  the 
tifWDf".  t^eo  "  Inrtammation.")  When  a  slrangHlnted  or  invaginated 
pieee  of  pit  is  irleafiHi  and  the  eireuUtion  i-*  ^^.■■^^•<tllbli^hL'^l,  severe 
inHuninmiion.  perhaps  leading  to  gangrene,  freqnenily  ensues.  Cohn- 
hciniV  experiment  of  tying  off  a  rahhit's  ear  hat  hi-en  refiwiItMl.  It 
i»  of  practicjil  int{mrt;iuct>  to  note  that  inflanimation  act:*  in  only  on 
re-cMtaMixhiiK'nt  of  the  cirfnUtion— »'.  e.  when  the  gut  iti  retnme*!  to 
the  pcritoneinn  :  there  h  none  wliilpt  it  it*  in  the  snc,  A  iniir-h-t'on- 
tutw-d  and  lart>nited  part  may  ullinintely  he  kille*!  by  ihe  prefwnrw 
of  the  effusioii  from  ittt  injurwl  vcsiteU  «til]  further  impeding  the  tlow 
through  them.  Certain  inHamm»tioii»  have  »  apecia!  tendency  to 
terminate  in  ni-i-ro»iis.  as  diphtheria,  rurbunele.  noma,  "hospital  gau- 
(Tvne."  uiid  ctpnaiding  imutiiiitic  gangrene.  In  ihewe  coiiditiotifi  the 
intvnftitT  of  the  injury  to  the  tissues  ix  probably  due  to  the  BCttoii 
of  niiniile  orgiitMiiiis.  In  nil  cases  the  nmro  inipairoii  the  nntrition 
of  the  iMirt  which  beeonies  Ihe  seal  of  an  inflauiiuatory  process,  the 
more  likely  is  tliis  to  cnuw  ita  dcstb. 

B.  Dt-^tnicrion  of  the  vital  activity  of  the  cellular  elementa  may 
Iw  n»ii*eil  by — 
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Phyaioal  and  Chemical  Ajrenciee. — A  part  may  \w  rflmpl*>t(4y 
(liDorgaDizod  autl  Iwc  ito  vitBlity  ti«  (lie  tvm\\  of  external  violence, 
^n-ai  hoBt.  or  colli.  Mntiy  eorrosive  chomiL-uU.  a»  sciiU  and  ouistic 
iilkiilipK,  iltttlroy  tlie  life  of  w\h.  Putrid  nnm<  or  fmil  M-urviioriH 
from  wounds  are  intensely  irritant.  sometJnies  direeily  dcstraying  the 
celU  like  a  f»UMtir.  .\«  iiieti<lone<l  in  llu-  lu-tt  {uini^ntiili,  orgitniitRi^ 
uthiT  than  tliwe  uf  |jutrL-r:K-tiMn  liave  u  fiuiihir  eOcvt.  TlicDe  phys- 
ical and  cbuuicol  caiiMv  frp*|ueiitly  produce  necruai»  by  exciting,  in 
the  lirHt  place.  Mcttti*  inflauiMintinn. 

These  are  the  »evc>nil  cau^^es  of  necrosie,  bat  it  mnst  be  borne  in 
mind  that  the  proceiw  i»  oHeii  complex,  and  due  to  the  combined 
inUurnce  uf  lwi>  ur  luore  of  them.  The  liability  to  neenistH  will 
jtreatly  depend  also  upon  thr  jiiitiYr  of  (he  Ifitgwf  to  rfsist  tnjuni. 
This  vorirt  pmbably  in  diflcrent  tndiridtials.  and  certainly  in  difTrr- 
ent  ti»«ue*  in  the  »ame  individual — inicMtine,  for  example,  bein;;  nuich 
b-sM  ri'Mi-ttiint  lo  injury  than  fkin.  Oonditiuni?  which  lead  tv  the 
d<-at]i  of  H  |uirl  in  which  ibe  circulation  woj^  alrcadv  imj)etU*«l  or  the 
vitality  of  the  reltuLir  eleiuenlH  iui])aired  pruducu  no  BUch  effect 
where  surli  local  weiikiMiw  Atn^A  not  obtain.  Thi.-*  is  well  excniplifi<-d 
by  the  ni-crosit  of  the  lifsin-s  of  the  back  fnjui  prc^i^ure  which  so  otten 
ocoun  in  conditions  of  debility;  fay  varicwie  ulcers  of  the  legs;  by 
the;cnn^rrrie  of  the  extremilii-M  which  mmetimeH  renultH  from  the  long- 
oontinued  injECsiion  of  ergot ;  and  especially  by  ^nile  gangrene. 


THE  CHARACTERS  OF  THE  DEAD  PARTS.— Thene  varr 
according  n^  the  pari  (I)  drien  or  {'Z)  remain-^  moist  and  yiulrefics. 
Theftc  two  variotiw  are  spoken  of  as  Dry  and  Moist  GangTene. 

Dry  Qangrene  or  Mununiflcation. — The  condition!)  faiorabte  to 
the  occurrence  of  thi«i  are — I'uu^ution  of  the  neoro?i?  by  intei-ference 
with  ihr  supply  of  bbmd  to  the  |uirt,  the  veins  and  lympluitiiv  bcin^ 
left  fret*;  tnich  {Hh^ition  of  the  [uirt  ax  choll  favor  the  return  of  fluid 
by  Veins  and  lympbnrii*« :  "low  prnjrrew  of  the  panjrrcne;  ri>nioral 
of  the  vpidenniii>,  which  much  imiwle*  cvapomtion  ;  free  ex|K>j«urf  lo 
■  current  of  cool  or  hot  dry  air;  aiHl  the  prwiominance  in  the  part 
of  !«tieh  tii«!(ui*8  an  naturally  contain  but  little  fluid — bone.  eartiU^ 
ami  tendon.  I'nder  such  circuinstanciv  the  part,  which  is  pale, 
nlowly  ithriveU,  heeoming  brown  nr  black,  and  beyond  the  dni'inf(  itf 
liwucM  under|*o  little  change.  Dry  gangrene  oHen  rcxult»  from  ombo* 
Uun.  from  "lowly -progrefwmg  arterial  thromboaiK.  and  from  the  pn>> 
longed  admiruniration  of  ergot  of  rye. 
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Moist  Ganifrene. — Under  oppoHito  circnrastnncps — wbt-re.  (nun 
an  Rciitc  inHiitnninticm  or  rrom  vcnouit  obHtruotion  i^ombiiicd  witli  a 
wealc  arl«rial  supply — a  part  coneistiriji  lar^rely  of  muscle  ;iinl  other 
fuit't  i«tnivture»  bucomit^  rapidlv  gaii<;rcnoiis,  it  is  ^^orgiHl  with  an  albu- 
minous fluid  lull  of  bri>Bking-iiown  rod  bImxI-rnrpiiMcles.  The  hieino- 
Iflobit)  uf  thc^e  ftjmiH  a  red  solution  wbicb  sohIcs  into  and  sfnins  nil 
the  tiii^ucs.  The  limb  \*  much  swollen,  of  purplish  t-olnr,  and  ofien 
studded  with  bulla;  of  blood-Mtaiued  fluid.  If  tiuch  u  pari  is  expiisud 
to  wnrui.  iiioiht  aJr,  wrj)tic  bacteria  ipiicklv  entiT  through  the  skin, 
tnnlliply  mpidtv  in  thu  hifj;hly  [lutn-i^c'ihh-  tluiil.  and  ;;('nt'nLli>  by  lh<-ir 
action  gasc* — ehicfly  siilpburcttod  hydrofjen.  nmrnonia,  nitrofrcn.  wnd 
carbonic  acid — which  give  rise  to  the  euiphyseuiatou^  crueklin};  M> 
ofti'ii  aHMH-ind^I  witli  gan^ri-ne.  Th(>  tLs.oues  Hoftirn  and  li((iiciy,  tliu 
whole  part  becomes  cxeet>diiii;ly  oflt>u»ire.  and  its  lis.sue.-^  (-hanjie  in 
color  from  Teddiiih  to  brownish  or  gre<Tiish  black.  For  putrefnrtion 
to  occur  it  is  ubxotulcly  vsM'niial  that  vt'plic  bacteria  be  mlniitttil  to 
the  part;  consequently,  such  changes  are  met  with  chiefly  in  external 
parte  or  internal  organs  to  wliich  air  haj^  free  aceehs.  When  the  life 
of  an  interiinl  organ  or  part  it*  destroyed,  as  by  infaretifiri,  bni  har- 
teria  are  not  admittt^d  to  it.  its  tis>>ue-'<  undergo  a  series  of  dc<;enern- 
tivc  &tty  changes  known  as  Qecrobioaie. 


COURSE. — Ganj^renc  may  be  circumeciribed  or  aprftadinf. 
The  i-oursi'  rariei*  chieHy  with  the  rjiiise.  but  ihe  resistance  of  the 
Uasuae,  depeuding  u[H>n  their  vital  energy  and  bloi)d-!>u]iply.  muft 
always  be  taken  into  aecount.  for  rituses  which  have  little  effect  on 
healthy  tiiwueH  lead  to  Nlotigbing  in  the  aged,  (he  diabetic,  alhuminu- 
or  intcmpenito. 

With  regard  to  the  fin»t  factor — rircumscribed  gangrene  implies  a 
drrumsenlKil  cau^'e.  Tlii»«  foiin  m  exciiiplilied  hy  the  death  of  risBue 
resulting  from  meebanicnl  violence,  the  actual  cautery,  complete  stop- 
page of  the  circulation,  etc.  On  the  niher  hand,  spreading  gangrene 
ucce»aitates  a  cau.*e  which  spreads  before  it.  Tim-,  gangrene  from 
arterial  thromboais  often  (Spreads,  but  slowly  and  with  a  well-delined 
taurgin.  But  the  typical  spreading  gangreneK  are  tbofle  due  to 
inti animation,  in  which,  probably,  the  uction  uf  organisms  on  the 
fluids  of  the  part  con.stantly  provides  fresli  <[uantities  of  the  iiTitJini. 

When  the  procesa  becomes  cireuiui^cribed  the  iii.'ad  ti(i«iue — spha- 
oelus  orslouffb — nets  as  un  irritant  to  the  lidincfnt  living  t^intctures. 
•uiaing  mure  or  lefut  inSanimatiun  of  llieiu.      If  the  slough  is  awptic 
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the  inflammatioD  i»  »liglit,  leudiu^  lut^rulv  to  ilie  fannalion  of  n  laser 
of  i»>iiimnivc  tiAKitv  riiiind  iIk^  ilmd  iiiaM),  li^'  which  it  tHvoniw  Piirit[»- 
Hilieil.  'rhb*  cM:ciir9  i>i<|)t>cially  iu  inteniul  |Hirts,  an<]  ii^  lie^t  iltiistni- 
Wd  Ky  the  fftlv  oT  HJuipli^  iiirarcbi.  When  lhu»  «tH-:ip!«illeil  thr  ihiid 
pnrl  coaHSi  lu  irritRte;  it  beoumvct  ilM^>lurizi*(|.  fiitly.  infilirntiil  with 
tfiiiiill  routiil  (vilii  which  shitarli  ihf  fHtlv  deiritui^.  iinil  ii*  iiltitiiatrlv 
tNiriviTli'il  iiiiii  u  ^iniiill   filirniis  scar,  which  iniiy  cdlri*)*. 

When  the  slough  i*  superficial  it  jiwimilly  putrpfi»-»  nnd  h«*r(inn» 
•troti^dy  iiTttniit;  hut  iiiiimiiiiHtTitlJoii  will  mininii/c  l)iio.  Th«^ 
inlln  111  mat  toil  vf  liviu^f  ii?<!(Uf  muinl  the  now  liitiiteil  .•«loiigh  bs  spokrn 
of  v  the  line  of  demarcation.  ExmlMiioii  sml  mi^rniiiin  wvar 
fn-ely  into  ii  mirmw  xitiir  of  l!vl»<f  fittrntf  siiiToiindiiifr  tiip  (■•|)*i>4  und 
hiiM'  tif  the  !(|un;:h  ;  filiri.-»  »nd  iill  firm  (-oTinvclioiii*  hrlwwn  tin*  Itv- 
itij;  and  dead  li^ucs  arc  ttoftfiiod  auil  eaten  ilimugh :  itnil.  BnHlly.  lira 
sbiijih  is  ciLHt  off  when  lhi»»  proiti**'  in  complete  hy  Hiippiirntioti  oeeor- 
Txnp  iiloii};  the  line  of  demtkrt'ulion.  If  the  whole  lliickiie^  nf  u  limit 
dicv.  ihe  Hlunip  ]v(t  hv  <iuilin<i  off  the  !tphni:eliis  will  he  cnnirnl,  for 
the  »nt>  |Hirtft  retract  Minicwhat  and  the  bone  80|i»n)t<«  lower  down. 
Tlie  Uft»  vns<>iilar  a  liseiie.  the  Ioniser  'i»  the  time  occu[pie<|  in  ilf  en>- 
fion — r.  If.  faMciii,  iciidon.  hone.  Afu-r  removal  of  tlic  nhiu;;!!  au 
nltt-niti*t|  miHiUHt  is  IrfV.  If  the  dead  mai»  be  deeply  m^i**)!.  tind 
•n|i)iuruhoii  Miriir  aliool  it,  finttulie  fnrni.  Ie:iiliii);  from  il  to  the  sur- 
face, througli  which  it  muy  tiltiuiaiely  he  t-asl  off.  This  is  seen  id 
uivrtbii^  uf  hone. 


Sxnh^  Qanobenb, 

Thiff  ill  m  rorni  of  necroNH  which  affectn  tvpecially  the  lower 
extn-niith'S  of  old  fteople,  and  b  the  ivtmll  of  several  of  those  etitt- 
l0)ii<-«I  roiiilition>*  which   havt-  ulremly  licen  enumeratet). 

Thi*  mi>>t  ini|Kit(»ni  element  in  itio  production  itf  nenile  gaiij^rvne 
15  tliD  prwcnce  of  atheroauitous  or  calcareoiu>  chnnj^cf  in  the  artehea 
ill  the  limh.  which  ;*rent)y  iliminihli  llicir  etHr>ticily  and  calibre  and 
pro|MtrtionatL-ly  impair  ihf  circiilntion  in  iini)  nutrition  of  the  jnrt. 
Thi:t  i»  >»hown  bv  the  coldnetw  of  feot.  cranipa,  and  other  abtiorroal 
reiiMition^  MI  often  ex|terifnced  by  the  [jntient  (nr  mmie  time  Kefiirr' 
the  |nin;;renv  wtf  in.  The  stowing  of  the  circulation  ii^  niaunlly  much 
inrmkse<l  by  NiluultaniHiiif  atrojiliy  or  de>|;eiienition  of  the  tiiuftciilnr 
Hibatiiuce  of  the  hcnrt  itself.  The  prtdon^ed  cniitnet  of  the  blood 
with  an  ahnonual  vcMcl-wall  thiifi  l>nm;;hl  about  is  MiiietimM  mtffi- 
ciuut  Iu  vnuMs  ihe  furuiatiou  uf  a  thrombuit  iu  the  ancry.  whidt 
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slowly  spreads  until  it  may  extend  from  the  foot  to  the  groin.  Gan- 
grene begins  in  one  or  more  toes  and  also  extends  slowly.  It  is  sur- 
prisingly limited ;  thus,  the  whole  foot  may  not  be  gangrenous  where 
the  thrombus  extends  into  the  popliteal  artery.  In  other  cases 
embolism  with  superadded  thrombosis  may  be  the  starting-point,  a 
chalky  plate  or  a  parietal  thrombus  being  swept  from  a  large  into  a 
smaller  artery.  Finally,  the  gangrene  may  be  inflammatory,  due  to 
some  very  slight  injury,  such  as  a  slight  abrasion  of  the  foot,  the 
cutting  of  a  com,  or  excess  of  heat  or  cold  acting  upon  the  under- 
nourished vessels  and  tissues. 

PoaT-MOBTEM   ChANOSS. 

The  changes  which  always  occur  in  tissues  after  death  must  novf 
be  considered  more  particularly.  First,  with  regard  to  the  blood. 
This  fluid  undergoes  the  earliest  and  most  rapid  change.  The  hsemo- 
globin  escapes  from  the  red  corpuscles,  partly  by  exudation  and 
(mrtly  by  the  destruction  of  the  corpuscles  themselves,  and,  dissolved 
in  the  liquor  sanguinis,  permeates  the  surrounding  tissues.  The  cor- 
puscles are  ultimately  completely  annihilated,  nothing  remaining  but 
»  few  minute  granules.  The  staining  of  the  tissues  with  hieraoglobin 
is  eommonlv  known  as  post-mortem  stainingf,  and  the  appearances 
it  presents  are  verv  chai'acteristic.  The  lining  membrane  of  the  heart 
and  blood-vessels,  being  in  immediate  contact  with  the  blood  after 
<iealli.  are  the  parts  principally  affected.  The  dissolved  haemoglobin 
.soaks  through  the  superficial  vein-walls,  and  they  become  marked  out 
on  the  surface  by  livid  red  bands.  The  staining  is  of  a  uniform  pink  i^h- 
reil  color,  thus  differing  from  the  punetifomi  and  stratifonn  re<lnes8 
of  liyj>enemia,  from  which  it  must  be  carefully  distinguished.  The 
amount  of  staining  is  in  proportion  to  the  rapidity  with  which 
decomposition  has  taken  place  and  to  the  amount  of  blood  contained 
in  the  part  at  the  time  of  death.  Marked  staining  of  the  endocar- 
dium and  gfeat  vessels  soon  after  death  is  a  sign  of  septicsemia. 

Post-mortem  Discoloration  must  be  distinguished  from  this*. 
It  is  a  purplish  color  more  or  less  marked  in  dependent  parts  which 
are  not  pressed  upon,  and  is  due  to  the  gnivitation  of  fluid  blwul 
into  the  vessels  of  these  parts.  It  disappears  if  the  body  he  turiicd 
over. 

In  muscle  the  arrest  of  nutrition  is  accompanie<l  hy  a  state  of 
rigidity  known  as  the  Bvor  Mortis.     This  is  a  peculiar  rondition 


44 


yVTRlTloy  ARRHHTED. 


iif  the  tiiuKcleH  olnervol  in  »liiioBt  »ll  b(Hliu<  »n«rilcatli.  in  wbieli 
ihey  liecome  firm  mnt  Mnnowhat  ^honeneil,  as.  tliougli  jti  n  stMtc  nf 
climnic  rontniction.  It  couio  on  as  Kottn  m  i\\v  iiiiiek-Ui«  linvc  VvX 
ttu-ir  irriUliilitv — i.  <?.  their  vsjtatiility  of  rusjtoiuliii^  to  nrlirinnl 
•itiniiilaiion  ;  in  other  wonU.  ■»  mon  as  the  mttriiive  [inH-esses  hmvp 
comitlcH'lv  cen-seci.  The  time  of  il«  fi|»|»eaniiice  will  tlifrcT«irc  ih'|M>iMl 
u]Htii  the  Kittle  of  niitritiuu  of  the  luuscleft  ai  ihv  time  of  lU-nlli ;  tlic 
more  henlthv  nriiJ  vi^^rous  tlii»  U,  tlie  longer  it  is  befurv  the  nntri- 
tive  procciwsv  coiiiijletel^'  ceaw.  and  consei|uenlIy  the  loiipT  it  » 
before  the  rifior  mortiv  Hupervenra.  The  length  of  iik  tlurnlion  nod 
itA  intensity  are  in  direct  jiruportion  to  the  l»tenet«  of  it^  iipjieamiice. 
In  |»V4>[>1e,  for  example.  wh<j  Hre  in  peH'eci  benlth  anil  die  euiblt'n- 
ly.  a."  from  acriileni,  the  rigor  mortis  ilue»)  uut  u»iiiilly  eotne  on 
uiiiil  from  ten  to  twenty -four  huurh  iifti'i-  ck-alh :  it  i.s  very  inurkf<l. 
and  ofieu  Ia.st8  two  or  three  days.  In  tboMt,  on  the  other  haiu),  vr]m 
die  from  exhausting  dli^eaiie,  as  from  cbronic  phthiiiia  or  ibe  ndv- 
nauiic  feverH.  in  «bich  (lie  tiulrition  (if  the  niUficlew  bewnntw  much 
imptiired.  the  rlf^or  mortis  H|)|>earx  very  fwm,  Konieituufi  ii>(  ejirly  as 
tell  ininuleit  after  dentli :  it  in  vvr\  sliubl,  mid  may  pass  olT  in  b*^ 
ibun  nn  hour.  It  baA  bei'n  said  ibat  in  aan-^  of  death  fmm  ]Hii«in- 
iug  by  eai'holie  Heid  and  sulphuretted  hydrogen,  from  lightning,  and 
fmm  some  of  ihe  severer  forms  of  the  adynamie  fevera  ihe  rigor 
uiortiy  \»  cntindv  ahiient.  It  b<  doubtful,  however,  if  thift  itt  the 
ejwe,  as  the  rigor  mortiti  ha.-<  probably  e^'ajted  obwrvalioti,  owing 
to  iiH  carty  Htipervention  and  rapid  di»«p|HiLranee.  .V»  soon  hp  the 
rigor  mortis  ha^  prnwed  off  deeompoitition  of  the  uuiK-nlaT  tiseiDC  coM- 
UH-nre-<> 

With  regitrd  to  the  luture  of  the  change.  Ktihne  and  otliet*  batft 
lowii  that  it  i»  rtnilly  owinj!  to  the  eongtilatioii  ttf  the  nlbuniinoiu 
rtubslaniv  of  the  mnwh*— myosin.  The  mytKtin,  fluid  iluring  life, 
ivtagulateii  when  nutriiioii  lia.i  ettaiied,  the  niagulaiion  being  atiendttt 
by  the  lihonilioti  of  ii  im-  arid.  Thiin  are  proihire*!  the  tirmiit^M. 
bardne^.  ami  opiK-ity  of  the  miiiH'le  cbaracterifttit-  i«f  rigor  mnrtis. 
TheM>  diitappmr  \i»  twon  an  ihiHtnijMMition  commence:  the  traiu(ven» 
»triati4Ui  of  the  fihret)  becomes  indiHlinet,  and  givcH  place  to  irn-giilar 
rr»w>t  of  grauii)e«i  and  fat-moleonleM ;  the  rau-«ele  softens.  itH  Muvoleia- 
ma  in  de<tmyeil.  and  ultimately  nothing  remainn  bnt  a  (toft  furui-ture- 
Uwi  dtfhn.>.  This  cliange  occum  uut  only  iu  muiwie :  to  the  cells  of 
other  ciH)iueR  a  tiimilar  enngiilalioti  of  the  pratopIotOD  takes  place  on 
l)ie  aqwalion  of  the  nutritive  prutWHses. 
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Respecttog  ibe  ptat-itwrifm  c\m\\p:*  in  oilier  litwic^^ — protoplasm 
^eiieniUy  nut  only  I'ouj^uliitcs,  but  teniU  t(j  boc(>mt>  finely  gniiiuiur 
aJ^cr  ilrAtli.  U  •loini-tinti^  incr«-ji.io»  in  liulk.  so  tliat  (lit'  cclU  Uiok 
snullvti.  aiMl  in  iiucluaU-d  cvlli*  tlie  iiudeuB  ot'i«n  aliriiiks  or  enliivly 
<iii^p|>L-arH.  Tlic  (x?ll.s  iiltimntcly  hrvaV,  n\i  into  iiioIpvuIck  ul'  v&riuti)< 
lixofi.       Ill  iiilip>M(>  tiru^iif  (lie  (H-lls  iliiiiiiiit^l]  in  A?.v.  (iwln^  In  llic 

ipc  of  ilif  lluiil  tnt,  v\\'u:\\  ililTuseH  itself  llin>nglioiil  iIh>  ttiii-rui Hill- 
ing struct  lire*.  The  fibres  of  connective  liiwtuo  swvll  up,  hccoine 
ojiaqite.  a]i<l  iilliiiiuti'Iy  li<|ui'fv.  lit  iiorvn-fibrt-"  tlie  white  siilii-tunce 
of  Schwann  L-o;i;;uliite8  nnd  colk'cta  into  ."inall  tlropK  (inyehn)  witliin 
ihp  neuriloinma.  Cnrtilaj;e,  hone,  anil  hair  rwtist  the  putrcfaciivt 
proce-Mo  longer  than  any  of  the  tiiMuefl,  aud  are  at  least  altered 
bv  it. 


CHAPTER    II. 


NUTRITION  IMPAIRED. 

INTRODUCTION. — It  was  shown  in  the  pitrciliii*  chapter  that 
permauput  arrest  of  nutrition  in  a  pari  causes  cessation  of  fiim-iion — 
i.  e.  death.  We  tniir^t  iiniv  (•ont^idrr  niorMd  prot^nuetf  in  w))icli  niiCri- 
tjon  in  ronrc  or  less  impaired,  nml  proportionate  diminution  of  vital 
meriji*  the  characteristic  cnnsc^iuence.  Niitrilion  iiiay  be  impuired 
in  ivfo  ways:  in  ifuantHi/,  so  that  wasto  coines  lo  be  in  e-xeess  of 
repair;  or  in  tfUti/iti/,  either  the  food  or  the  raetaboUsm  of  llie  cell 
bciii^  abiioniial.  Kxeess  of  ivHst^'  over  repair  lead!*  simply  lo  atrophy, 
or  sitnplo  diminution  in  size  of  a  part  or  of  the  whole  body,  whence 
rwiulis  irapainnent  of  its  fimetional  [wwera.  AUevolion  in  ihei|ualily 
of  the  ftHtd  or  in  the  ehetnintry  of  tlie  cell,  on  the  other  liiind,  mai/ 
Inul  to  degenerntton  of  the  celt-contents:  some  abnormal  subsunce 
appeurn  in  the  tissues  f*i'T"^d  by  metaiiiorphofiis  of  ihenell-protoplastu 
or  deposited  in  the  cells  by  the  hloud  uml  not  con^mtneil.  This,  iigain, 
catiaeH  more  or  lew  impairmonl  of  the  functions  of  the  de>rcnerute  ele- 
nicnifr.  Both  atrophy  ami  de^ent'nilioii  must  therefore  he  rej:iinle<l  m 
irtJ^re^  toward  deaib.  and  in  both  ca<<i-s  the  impainueiii  of  uulrition  not 
uncommonly  becomes  so  extreme  that  it  anioimts  at  i-ci-tain  ^\n}ls  to 
arnsi  and  eouiM^^ueut  death  of  the  iiio.<t  affected  cells. 

Several  abnormal  subaluncos  amy  appear  in  the  tissuw  ils  resiilt^i 
4if  their  degeiH^ratiun.  and  aiH.'uriling  na  tbeae  siibHtanees  are  believed 
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to  be  derived  from  the  cell-protoplasm  itself  or  to  be  mereljr-  deposits 
from  the  blooil.  the  degenerative  processes  are  divided  into  two  groups: 
the  metamorphosee  or  desenerataoiiB  projter  and  the  inflltratlonB. 
They  differ  esHentially>  The  cell-protoplasm  in  the  metamoiphoeeB 
being  transfonned,  at  first  partially  then  entirely,  into  a  new  niatenal. 
function  i.s  pi-D|>ortionatly  and  ultimately  uumpletely  arrested,  and 
finally  degeneration  of  the  Htroiria  often  leadr*  to  annihilation  of  struc- 
ture. Ill  the  inflltrationB  the  new  material  is  not  derives!  from  the 
cel]-prolopia.sm,  hut  is  deposited  from  the  blood ;  there  \*  an  infiltra- 
tion of  a  new  substance.  This  is  rarely  followed  by  doKtruction  of 
the  histological  elements  or  by  softening  of  the  Intercellular  substance : 
hciu-e  the  structure  of  tlio  tissue  is  much  less  altered  than  in  the  met- 
amorphoses, and  function  is  usually  mueli  less  interfered  with. 

The  metamorphoses  arc — fatty,  mucoid,  colloid,  and  probably 
albuminoid.  The  infiltrations  are — fatty,  calcareous,  and  pigment- 
ary. 

Atrophy. 

DEFINITION  and  VARIETIES. — Atrophy  must  be  carefully  dis- 
tinguished froui  arrcstetl  development.  It  '\»iide<^eati-  in  the  amount 
uf  a  tissue,  owing  to  diminution  either  in  size  (simple  atrophy)  or 
Hintihtr  (numerical  atrophy)  of  the  histological  elements  of  which  it 
is  com[)08e4l.  It  is  attended  by  loss  of  weight  an<l  imfiairment  of 
function.  The  two  varieties,  siiuple  and  numerical,  are  often  associated. 
the  latter  being  an  advanced  stage  of  the  former. 

Atrophy  may  he  general,  affecting  to  a  greater  or  less  extent  all 
the  organs  and  tissues  of  the  body,  or  local,  and  limited  to  [wirticular 
jHirts.  In  general  wasting  the  stres.«  falls  at  first  upon  the  subcuta- 
neous adipose  tissue:  then  upon  fat  in  other  situations,  as  around 
visci-ni  and  in  the  omentum;  then  upon  the  muscles  and  glandular 
organs:  and  lastly  and  least  on  the  osst-ims  and  nervous  struettircs. 

MICROSCOPIC  APPEARANCES.— Simple  atrophy  is  the 
most  common  i-oiidition  met  with  in  atrophy.  an<l  may  affect  all  tis- 
sues, as  is  well  shown  in  ordinary  emaciation.  Thus  adipose  tissue  is 
merely  common  connective  tissue,  nniny  cells  of  which  are  distendwl 
with  fat.  When  a  [xTson  emaciates  the  fat  is  gradually  removed  from 
the  cells,  which  diminish  in  si/e.  and  the  fat  which  conii>letely  fille<l 
tlinn  may  be  reduced  to  a  few  is<dated  (lro|>s;  it  is  usually  partially 
replace*!  by  serous  fluid,  the  cell-wall   anil  nucleus  often  become  dis 
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tiitctly  vifdble  (Fig.  4),  and  multiplic-atlon  of  the  nncleiw  i»  often 
obaei'vetl  {atrophic  fnvltferutiou),  Tliis  «.\uin[»lv.  though  (i!<uiilly  given, 
u»  not  a  ^iHid  oue.  iniumutrli  an  ilii.*  diiutriunon  in  size  of  tliu  cl'IIk  is 
due  to  the  alisorptlon  of  »  substance  witli  wliirli  they  Lave  been  injif- 
tmtrii — which  in  not  e^ential  t«  their  welt-hcing — wliiUt  ilio  proto- 
pliwm,  at  first  »t  all  evvottt,  in  UMt  »flecU-d.  The  celU  <A'  all  glaoiilg 
may  truly  ati-uphy ;  they  become  i«iimller,  being  (■tWii  finely  gninuJar 
fmui  the  prutencu  uf  mulcuulur  fut,  und  fthi'inkin;^  uf  the  whole  urgan 

Klu.  4. 
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AdlpoM  Tlane!  A.  nonn*! .  II  «irTi|.ltl< ,  iWini  n  ram'  nf  iilithlil*:  n.  n  »\at\*  fhl-nn.  wllh 
nrtl-wnll,  nactriu,  «ii>l  ilmp  of  fai.     v  MO.     (Virvhotr.) 

KSuliB.  MuHCdiar  tii<^uo  also  may  atrophy  by  simple  iliuiinution  in 
the  size  nf  it*  primiti%-e  fHticiculi ;  ami  her«,  as  in  adipo«e  tii^ue,  atro- 
phic  j)rolifi'riitii)ii  of  the  muscle-nuclei  sevnin  to  be  eniniuon. 

In  aiznple  atrophy  tbe^^hnmken  celln  nrct-till  cupableof  nvovcry; 
hence,  all  thai  is  ne<'t>s'uii'y  for  reHtitiuioii  uf  the  titwae  in  ilimiiintion 
fif  wiiKto  nr  ini-reaM-  nf  ivpair.  iiccording  u*  one  or  other  is  faully. 

NuQterioal  atrophy  v-  t>f\en  an  ndvHneed  t^tage  of  itiiupteiLlniphv- 
Tbe  elenieulfl  U'>t  <mly  diuiiliitdi  in  sixe,  Iml  MJiae  Jifttially  perish,  aa 
in  well  MH>n  in  ndvane-ed  atrophicit  of  mii^'le:  then  reeiituiion  i»  poR- 
*i\<\r  iMily  by  ihn  produrtidn  of  new  element-^,  whoreaM  in  simpla 
atrophy  rejiair  rnti  )k>  elf('e(e<l  wiltitml  new  rornialton.  [n  cerrain 
tilwui'it — aft  the  spleen,  lymphatic  glands,  and  »kin — In  which  gniwth 
iiceunt  by  additimi  of  new  elernenl»*.  anti  not  by  enlargement  of  pre- 
rxwting  cells,  aii-ophy  is  probably  always  due  mainly  to  ntimerieul 
loM. 

Althmigli  atmphy  in  itj*  (*tne{  9ignifiralion  ronj«i«ts  simply  i"  a 
diuiinntioii  in  «iiieor  in  number  of  the  component  elements  nfa  tis«;ue. 
i»  M  r^rflff  a  /trr/vllif  xim/il--  pntevHa,  but  ih  ui^MaUy  aftM)elaled  with 
mune  or  leM  &tty  degeneration.  This  indicates  lanh  in  the  chem- 
ical pnx-ejwesof  the  eells.  I'robwbly.  when  the  nutrition  of  a  part  ia 
(to  much  interfered  with  ua  tu  uauite  it  tu  alrupby,  thu&e  jxjrtiuus  uf  ila 
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eelU  which  should  bo  <x»mbinetl  witli  oxygun  ami  rendered  twlubU 
rciDaiD :  fathi'  degeneration  is  the  natural  fate  of  protoplauD  uoder 
fiiM'li  iTOii<littu]iF;.  ft  if  |Mi»vil)k>.  tern,  that  an  atnijih^'iu):  tiHBtie  would 
not  store-  ituflificnt  oxy;;cn  for  its  uiw.  It  will  be  sct-n  itub8«|nently 
that  (aity  degeueration  ariitcai  from  caasos  siniilair  to  thoee  which  jiro* 
dace  atrophy  itself. 

PEfTSICAL    CHARACTERS. — The  naki'd-eyc  rwofntition    of 

urMphv  i^  Mfii-ti  ilitficull.  Alro|iliic4l  tir^ii!*  ure  umntlli/  ditiitiiiii|ii'<l 
in  weight  and  »ixe.  coiitmn  le^  blood.  4iid  are  drier,  jHilcr.  niiTv 
Rbniii»-lookiuf!.  and  tiriut-r  tlian  in  henhh.  The  j^rvat  eritcrion  is 
dimiuilliitii  ill  wcifthl  and  <ttEe  of  an  orj^n :  Intt  th<*S4'  var}'  t^mnider- 
ablv  in  hi-ahli.  t^|>ecinlly  with  the  weight  .ind  oixe  of  t lie  nhtilebmly; 
moreover,  they  may  be  lew  than  natural  from  iiieniii}deie  develn|inient. 
Again.  acTuntidution  nf  hluod  and  MfroMty  in  nn  organ  may  bring  itK 
weight  and  ;*ize  up  to  or  abuve  ihe  average,  nitlioiigh  it:<  esM^ntial 
tiwiie  ill  ronsidenibly  diminish eil  in  nmount.  The  same  fullni-v  nutv 
ariw  fn>m  overgrowth  of  the  fibrous  stroma  of  an  i>rgun. 

All  the  tiwm*s«Mf  whieh  an  organ  eonsisis  may  wiLtle  t<iiiiulliinrotiiiIy, 
bui  the  term  "iitn)phy  "  iuiplie^t.  priimirily  and  ehielly.  wti>iliiig  of  it« 
charAcieriirtic  cellii  tut  oppOM-d  to  the  f»tmnia.  The  vcA»e1it  and  mrrvM 
of  courw  share  in  the  wafting  pnx-e*w.  Thr  fibroiui  eomititnenlj*  are 
ihe  last  to  atrophy:  and  lliit«  faet.  together  with  the  diminitthitl  blowl- 
fiupply.  arrniintA  fur  the  [talh»r,  drk'ni«»>,  toughness,  and  fibrous  apfiear- 
ujice  ahore  mentioned  m  Ufiual  in  atrophied  organs.  Not  uneom- 
monly.  ai>  the  higher  celU  rihrink  and  iliMippenr.  the  eonnct- tive  t'wnw 
of  the  nrpin  itirrfaae* — an  in  the  wcoudairy  wlerww*  of  tlie  eurd^ 
luid  it  may  het'omp  the  soai  of  &t-infi  It  ration.  a»  in  ptfcudo- hyper- 
trophic pitmlyniit.  Thill  tendency  In  take  advantage  of  the  obvioun 
Heftkneiut  iif  a  etintiguouM  tiiviue  if>  iN.'rhH[>s  Id  be  exjdaine^l  by  C(ihli> 
Wim>  theory  of  the  ''physiological  resiMancc"  olTcrcd  by  one  timo 
agaitiHi  invasion  of  iiA  territory  by  another.  (See  Introtluciion  to 
'*  Tumors.") 


BTIOLOOT. — .\ln»phv  of  the  whole  Inxly  nr  of  n  i>iirt  t»  wire  en- 
denee  that  the  total  or  local  nulrilire  exchange  isdisturbdl. so  that  warte 
cxi'M^li'  re|»air:  ihut  i«  ihe  immeiiiatp  canac  nf  all  atr&pkin.  Re|Mlir 
iiiay  he  deficient  hocaiise  of  insufficient  inipply  of  food  or  becatuie  of 
inability  on  ihe  fiart  of  the  tiitfue*  to  ui>e  the  food  Koppliiil.  The  cir- 
etiui^ttini'191  which  excite  excuwive  waste  iu  indtvidiiul  cells  are  hat 
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little  nndcrsiood.     It  is  conTc-nicui  to  speak  of  general  atrophy  as  dkh 
tinct  from  Io<«l. 

General  Atrophy  ii!a_v  I'e  c-uu;'*?*!  liv — - 

1.  Deficient  Supply  of  Nutritive  Material. — WhoWTCr  inter- 
fpres  with  the  cii|ipl_v  of  nuiritive  nmterijil  to  the  tiiwuefl  will  be  Tol- 
lowcd  bv  ilieir  atrophy.  Deficient  mipplv  of  food:  obntniction  to  the 
pajwage  of  fixnl  into  the  stomach  or  intestine?*,  as  in  stncHire  of  the 
(Ft^uphagu^  or  pylorus:  tht*  uialnsMUitlaliou  vrhivh  nn>ult«  from  the 
Vtti-iou?  cunitlliottt)  ^ivin^  ri.^e  to  tly^pepsia :  interferenee  vrith  the 
absorption  of  the  ehyle  from  ohstnniiidii  of  the  ilmrapir  Hurt  or  riiH- 
*aso  of  (he  mesent^Tio  glands,  conntitutitig  the  no-called  '"  tabes 
meBenteiica." — may  all  in  this  manner  be  cbuhcs  of  general 
alr<i|»hy. 

2-  ExceBBive  Waste. — All  conditions  attended  by.  the  loss  of 
large  (|Uancitie«  of  nutritive  material  may  be  causes  of  general  atro- 
phy— f".  (/.  coiitiniHnic  heniorrhiigcjt :  jjrofu;*e  and  long-continued  sup- 
puration front  chronic  bone-disease  or  empyema ;  diuiThoca,  or  tfae 
exci^retiuD  of  large  qiiantiiicp  of  alhninun  or  niigar  in  Bright'!*  rlinease 
or  diabetes.  The  waste  from  iiu'rca^'ed  tis.'^ue-chiin^e  aceonijMinying 
acute  febrile  disen-ies  must  also  bo  included  under  this  head. 

3.  Impaired  Vital  Activity. — This  eonstjtutes  an  impoiinnt  ele- 
ment in  the  prmlnetiitn  of  the  iLimphy  of  old  n^e — senile  atrophy. 
Af  life  advances  the  nbility  of  the  elements  to  perform  ihost'  (.■beinicar 
p^«ce^)ies  wliicli  mv  nect-snary  to  prepare  and  :i-s»iiriilale  food  lo  coid- 
peunate  for  wji«te  diminishes;  faeu<.*e  they  gradniilly  atrophy,  and  ulll- 
lOfttely  all  mnnifestations  of  their  vitality  may  ceiife. 

Allhuiigh  genend  alro|iiiy  nmy  thus  be  reffrred  to  one  of  the  fore- 
going causes,  it  is  rarely  of  such  simple  etiology,  but  in  due  to  the 
oiiiiibiui.*d  inllueiife  of  two  or  more  of  them.  The  atrophy  a!Ksociate<l 
with  pulmonary  phlhiKiii.  for  eXHuipIr,  result}'  partly  fmm  )nsi«  of  nutri- 
tive material  in  profuse  expectoration  and  iliarrha?a.  partlr  from  de(t- 
cieni  supply  ponsef)uenr  upon  imperf*>rt  oxidation  of  the  blood  and 
intcrfcrene«  with  assimilation,  which  ii*  wo  ofien  caused  by  stnirturrtl 
eltaiiges  in  the  stomach  and  intestines,  and  partly  from  the  increase«l 
ti-Sfue-change  of  fever.  In  senile  atrophy,  again,  in  aihiition  to  the 
general  dirninulion  of  nutritive  activity  there  is  frci(iienily  sonte  con- 
ililitin  of  the  digestive  organs  interfering  with  ossimitation  which  mate* 
rially  ai'U  in  pnMlucing  the  ultimate  resiilt.  Inereaised  (iwue-waste. 
hiiwt  iif  ap|M'tite,  and  inierferenee  Tkitli  a^iniilalion  all  help  to  prmhuv 
the  atrophy  which  ace*impani(a<  fever. 
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LOCAL  ATROPHY. — In  local  atrophy  it  is  of^cn  very  difiiculi  lo 
dJMMtvi'r  \fliii-ii  f:irtiir  in  llit>  imtrilivc  t'Xfliati^e  ih  al  t'ttiill. 

1.  Deficient  Supply  of  Nutritive  MaterlaL — Tlio  t-fTctn  of  dimla- 
ubing  tW  blood -M II pplv  lo  a  part  will  varjf  with  the  diminurion  frttto 
digbt  stropliy  to  ilciith. 

Diuli□i^ht•d  supply  of  arterial  hlufHi  iit  a  t-ouimun  ctiiiM'  of  uirophj 
(^(iMfW),  and  may  \*v  hnnighl  iihoiit  in  various  wavs:  (1^  Ky  oluttnio- 
tion  of  tlif  inipplying  vcssoln  before  they  cnicr  a  jiart ;  iliiw  atrophy  of 
the  tetitiM  h:u>  reMiiUed  from  pnw>ur«  of  ait  abdominal  uiifiiriitm  on  ita 
arliTy,  and  na^tiug  uf  the  proximal  fragiiiviit  of  a  long  \wiw  uiay  fol- 
low it«  fracture  above  the  poim  of  entry  of  the  nutrient  arienr.  (2) 
Prf^wiin*  may  \w  eontinuoutlt/  anti  uniformtj/  <>xciTUod  upon  a  part 
»oa'»  Mot  to  <-utt!»t rii-(  the  veiiii*  »iKfittIlv  ;  tlui!"  ntrophy.  even  of  boiitw. 
rcMdU  (rum  pntwturo  of  oneurinns  and  tuinon*.  deep  (iiwunw  in  solifl 
orj^iiii  from  prwaure  »»f  baiiUdiki'  ailbi^Nionm  alro]iliy  of  the  kidney 
from  obittructioD  in  the  urinary  |»ii««aj:e«.  and.  rarely,  wiwtin;;  of  a 
ttwtJK  from  prewiire  of  old  hiemaioci-lrw  or  hydi-WTelfw.  (S)  IVcwnnt 
may  be  devehtped  within  the  tra])Mileof  :in  oripui  by  the  appeaninc^  of 
Bomo  new  growth  or  inflammatory  elTu^ion,  eppecially  that  of  ^mall 
round  ctdLi  going  on  to  tlie  foniiatioii  of  young,  strongly  contractile 
connective  tissue.  Tbc  effect  of  thix  ifi  seen  in  granular  contracted 
kidney,  cirrbosin  of  the  liver,  and  all  "  nclerotting  "  proceww.  In 
groupi»(2)and{3)  (preaeuru  at4^pbiee)  tliecotiKiant  pruuture  acta  aleo 
directly  on  the  ccUh  of  the  part  and  impairs  their  powea. 

'J.  Diminished  Functional  Activity. — ^I'liis  ia  a  convenient  rtin- 
ini/ grtJl|[^^  iiiittiy  rxiiruplc-H  iicrnrring  both  phyMolopcally  and  patbo- 
logically.  But  dimini«he<l  function  '\»  never  more  than  the  remote 
ouine  of  Blropliy,  the  immediate  being  either  tlt^Jieient  »Ufphf  o/  food 
or  iiUfiaireJ  cittil  merntf. 

DiminiHhed  fnnctional  activity  of  a  part  implicit  that  the  chomicnl 
pnwoweii  in  ill!  celln  are  leH»  active  than  nonnal :  such  cells  rciiuir*- 
leM  food.  How  the  nccdfiof  each  ttwuc  are  made  known  tolbu  blopib 
furniiiig  orgatiH  w  tioi  understood  ;  but  the  supply  \*,  a»  a  rule.  pjH-^slily 
aduptcfl  to  any  variation  in  the  demand.  ConiH>4|uenlly.  working  tis- 
Hiii-4  will.  MMin  after  they  have  ci-aocil  m  jH^rfonu  iheir  fnnctionn,  re^'civo 
ipniv  HuOit^^lent  malerial  for  tboAo  chemical  proce*^'^  which  do  still 
go  on  in  them.  Tbio  i*  in."iil1ieient  to  maintain  the  maw  <>f  proto- 
planm  ref|iiir(il  iu  do  the  full  work  of  the  liiwue:  m  N>nie  of  it 
alrnpbifj). 

After  birth  thoiie  partfi  which  arc  no  longer  rei^nired  in  the  nlr^Tcd 
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mrciiUitJou  gr«»ltiiUIy  aimpliv.  The  iimbilicnl  turteries  and  vein  tecyine 
ihroiubuMd  up  u>  their  first  Lracclie^,  and  lilirink  to  a  fibrous  cord  as 
the  clot*  or^anixi- — jiiiit  like  any  other  vessel  rut  aenifiji  or  ticit.  But 
thi.H  (li>ert  mil  explain  the  rhwure  «>r  the  iltiotus  venoiM  or  J.  aripriosus, 
in  whicli  theconilitiona  arc  not  favorable  to  tbromboiiiEi.  ObliUtrattuD 
of  iW'M.'  vt*«t*U  unn  at  present  be  spokeit  of  simply  iw  a  Jevi-lopiiu'iilal 
foL-t.  L'umpanible  tu  clanure  iif  the  foraini>n  ovule.  The  Wullhan  budy 
disappoint  ti»  the  Icidneyn  develop  and  the  thyiniw  wuaU'S  in  the  i4et^>nd 
year:  thcno  perhaps  are  examplcH  of  atrophy  of  orpina  owing  to  the 
devclopincnl  of  otliem  beti«r  fitted  to  do  the  work — illnittratiiig,  iui  it 
were,  tlio  convene  of  the  law  that  when  an  organ  atrophies  or  lit 
mnovcd  coiTeiate<l  orpiUH  hypertrophy  and  takeou  it«  function.  \t^w 
" Ooinpensjiiory  llyiM-rtmphy.") 

Musch-M  rendered  inactive  by  ankyloiiilxor  chronic  diseaae  of  joints, 
by  5plini8,  or  by  paralysis  from  diseaiH!  or  injury  altovv  the  anterior 
cornunl  ui-IIk  with  whieh  they  an-  eoniie4Tte<].  atrophy.  Wheti  the 
niuscltw  of  a  part  waHte,  all  its  other  tis.HiK'^i — nerves,  vessels,  bones, 
etir. — anffcr  nltimat<'1j  frotn  impaired  blood-»upp1y.  Tbna,  in  part  at 
Ivaxi.  we  may  explain  wii^ting  nf  the  hvUM  in  a  9tiinip  or  limb  long 
kept  at  re»t ;  the  absence  of  thai  tntemiiiteut.  ])rt'8i>urc  irhieh  it  in  ihc 
fiinetiou  of  bones  to  hear  is  probably  a  sceondar}'  eanse — at  all  erenta, 
)ncreMi(e<l  strain  i^an-'H^s  bypertmphv  of  a  bone.  After  rtmioval  of  the 
diiital  pari  of  a  limb  the  main  artery  iind  branches  »upplyiu{:  it  become 
5mallor  and  thinner.  The  rectum  dwimlle^afWrcolotoiny  to  a  senreely 
perviouM  cnnl :  in  adilitiim  lo  the  Iohs  of  tbo  mut>ctilar  action  pa»^go 
of  feces  over  the  mncoiis  mendiriine  no  dowbt  nct.^  as  a  Btimulant  to  its 
vowicIj^  atid,  lis  it  \ii  never  ilinlended,  the  tiHsutw  ada]il  thom.'Hdvei*  to 
tlie  empty  condition,  .\trophy  of  the  optic  nerv©  follows  on  removal 
of  the  eyeball. 

Thefi^mnle  generative  appnnittn*  atrophies  at  from  forty-five  to  Bfiy, 
the  ttiale  somewhut  later  :  ihe  »pleen  and  frbole  lymphatic  syat«tD 
wa^e  after  middle  life :  probably  in  Iheiv  ca^es  the  vital  energy  of 
the  evll»  of  the  jKirtfi  ronceriied  is  exhausted  about  the  times  men- 
tionwl.  and  ilitninished  function  in  the  result,  not  the  cause.  They 
wfiuM  then   be  of  the  same  nature  aa  "senile  decay." 

TrDphoneuroe«e. — Rut  when  a  nniiicle  i?  cut  oiT  from  iIk  connec- 
tion with  itB  cells  in  the  anterior  cornu,  or  when  these  cells  are 
destroyed  or  serioualy  injured,  an  atrophy  of  the  niuscle,  much  more 
rapid  ihiin  that  resultin;^  from  diniinished  fimctional  activity,  sets  in. 
In  iht*  latter  ciu^e  tho)«e  changes  whicli  nervoua  atimtili  alone  can  phy.s- 
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inlogicallj  fxcit4>  (p.  24)  |irutMiblv  jio  on.  but  itt  tlie  runner  tliev  wk 
CMinjik'tdy  arnBUtl.  Bxiunples  of  this  atrophy  are  afforded  by  the 
iioiitr  biilhnr  und  Apinnl  |>anilyfitN  nf  aduli-i,  iiifnntile  pAraly^is.  »ome 
cu>>c>»  ul'  prugiVMiVL'  luuM^ular  ulrujiby,  uuurilU  fn>iu  luiy  cbiibc,  rup- 
ture. coDtusioii.  or  Hectioii  nf  a  nerve,  feniiiu  glatiils  (olivary,  tc»- 
\w'{)  wantr  on  wclioli  tif  ibi-ir  nerves.  Nerves  cut  off  frtmi  their 
pangliiin-colls  {of  which  they  »«■  hmg  proce*»e*)  aUo  dcgencnitr  rap- 
idly and  wa^te.  Ill  all  thtwe  ciwc*  the  intenititial  ennnecti re  tissue 
ujrrniMn.  and  ufleu  bi-couieM  hwded  with  5ii  as  the  higher  ti)«siic  dis- 
appears. 

8.  Exoeaeive  Functional  Activity. — Thi*  mar.  (|uiic  cxccik 
tioiially,  be  a  «ia»c  of  atrophy — r.  g.  «f  testis.  (See  ''  Hyiwrtmpby 
of  MuNi'le.") 

Atbopht  of  Bonb. 

Atrophy  must  lie  rarcfiilly  dit«tinpiiKhr<l  fwmi  arnwtod  dcvHop- 
metii,  wliicb  is  vcn*  comniun  as  a  rwult  of  iufnriiilc  [Miralynis  or  <if 
rirkcte.  inftammution.  or  of  injury  lending  t«)  cnrly  o»ificatioD  of  an 
epiphysis.  A  limb  b  oHcn  i>tiinu>d.  and  one  fonii  nf  mivrm:t>|ibaly  in 
du«  to  pmnalnrc  oasificalion  of  the  ninihige  between  llie  hahi-tipho- 
noid  and  ba^i-ocripital. 

Atrophy  «lway<i  vausee  diininuiion  in  the  weight,  lem  ofien  aUo  in' 
the  sine,  nf  a  bone :  it  is  niouilly  accompanied  by  more  or  Irm  fatty 
degeneration.  Diminution  in  weight  only  (eccentric  atrophy)  is 
umidlly  a  i»*'h//c  ehan^r  uf  general  distribution,  hut  Hpeeinlly  marked 
ill  th**  noi-li  of  the  femur  and  in  women,  rendering  ihem  liiiblt*  \n 
fmeture  of  the  cervix  fenionv  from  flight  viulence.  AH  upwrwi 
an>  enhirgcd  at  the  expense  of  tbeir  wallfl — the  bone  is  ••  mrefied," 
light,  brittle,  ind  fiitly ;  iln  fA\a\H'  may  niter  under  utmin — f.g. 
the  errvix  fraiori»  l>eoi>nie«i  more  horizunial  from  birth  to  adutt 
afip. 

PimiTiiitinn  in  "ix^  an  well  a8  in  weight  (concentnc  atrophy) 
rc«ultii  fruni  the  nbovf  ehang(-?t  pliiA  abHorjition  heueiith  the  [»erio^ 
teum  :  the  mnlallary  ranal  shrtnltf>  with  the  external  c>miniferen«*. 
This  tB  the  fonu  met  with  iwiH-t-ially  in  the  long  Iwinc*  in  r»(*e»  nf 
hmg- standing  nnkybwis.  di^lm-uiion,  or  |Nirnly!ti«.  the  csu^c  \toxtrg 
diRiinirtlte<l  footl-nupply  due  to  di!*n«>.  Cnnifiant  prv^uuire  in  nliotber 
cause,  tbe  hard  imlntc  gmduitlly  diiuippc»ring  before  plugjt  inmnled 
into  rieftii  and  jierforations. 


ATROPHY. 


53 


Pdlmonast  Vesiccuir  Eupiitsbua. 
This  a[jpeare  to  In-  a  pni|K;r  [Anvv  to  lifstTribt-  iIk'  chongc-a  in  iho 
ltin{:t«  in  empb^Bviiifr,  as  tbe  cliief  it*  alroj^liv  of  the   interitlveolar 

DEFINITION. — Kiaphjscmii  conttlM^  eB-sentiAllT  in  it  permanent 
enlargement  of  tbe  infunilibula  and  nir-cells  due  w  atrophv  of  the 
intervening  itepta :  it  t«houl<)  be  distitigui&heil  from  the  xciiie  owt- 
iliKtensinn  often  mx>ii,  tatpecially  in  children,  after  death  fixim  bron- 
chitiu.    pcPlus.sia,  etc, 

VARIETIES. — Two  are  described  :  I.  Hypertropbous  or  "largo- 
luiigeil  '  fnipliy.M;nia — by  fiir  the  most  importaiil,  ami  alniivH  indi- 
cated when  the  term  "emphywina"  alono  is  used;  2.  Atrophnus. 
omall-binse^l  or  .lenilc  eni)diT.*omn. 

1.  Hsrp«rtropho\i8  Emphysema. — The  lungs  are  enhirged.  xoidq- 
times  so  much  that  they  actudly  cross  in  the  mid  line  in  front,  oblit- 
erate the  superficial  curdiMc  dulniwrt,  project  niiirkeilly  into  llie  neck, 
and  pu»h  ilown  the  fliapbni^m  :  they  collnpxc  but  nlightty  when  the 
chfwt  IK  opened,  und  their  U8uully  idiarp  edgea  (iu  front  and  round 
the  baae)  are  pale,  thick,  ruuud,  and  more  or  lew  irregular  from  the 
protni!<ion  of  soft,  pale,  roiiinled  sweliin^.s;  siiiiihir  swellin^A  .ire  fn^ 
ijueni  toward  the  diuphragni ;  ihe  H)nj:ue-like  piei^e  of  the  left  lung 
below  the  notch  is  oE^n  extremely  swollen,  and  the  lunga  may  hear 
Uittim-t  ^jrooves  corre.-'pnnding  to  the  ribs.     Everywhere,  in  advanced 

e«,  the  air-cells  are  seen  thn>iigh  tbe  pleura  with  ahnunnal  dis- 
linetnccu.  but  the  apices  and  t«harp  edges  arc  first  ami  chiefly  affVvled, 
spares  of  .tome  9ir.c  being  here  met  with.  Abnormal  pigroentjition 
is  usual.  The  lungs  feel  rouuli  like  a  down  pillow,  and  crepitate 
little.  On  section,  etuphysciuutous  part«:  arc  pale  from  anaemia  and 
dry.  and  ihey  collapse  exeeseively  when  large  spaces  are  present  in 
the  part  cut. 

Microiscopic  invesiigntion  shows  that  the  dilatation  coinmencex  in 
tbe  infundibula,  and  extends  tlience  into  the  alveoU  opening  into  it ; 
the  interalveolar  septa  atrophy  and  ultimately  hwome  perfoi-atcd 
centrally,  their  elai^tic  fibretn  yielding  and  then  disappearing;  ilie 
pttlmonary  capillaricit  arc  greatly  atiytchcd,  become  thrombo!te<l.  and 
then  likewise  vanish.  The  apertures  in  the  iutemlvt-olar  septa 
ttiUrge,  and.  later,  others  fgru  between  the  infundibula,  aoi 
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are  develeptHl  irregular  cavities  which  may  rarely  be  as  large  as  a 
filbert.  The  largest  are  situate  in  the  pale,  rounded,  bicb-like 
swellings.  Fatty  degeneration  of  the  alveolar  epithelium  is  eoni- 
luoiily  present,  and  is  probably  secondary  to  vascular  disturbance. 

The  commuuieations  between  the  pulmonary  and  bronchial  vessels 
become  compcnsatorily  dilated.  The  connective  tissue  around  the 
smaller  bronchi  may  be  increased  as  the  result  of  bronchitis. 

Hypertrophy  or  dilatation  of  the  right  ventricle  frequently  results 
from  the  obstruction  to  the  pulmonary  circulation,  any  markeii  dila- 
tation bein;;  accompanied  by  the  venous  congestion  of  cardiac  failure. 
The  thonix  becomes  barrel-shajicd — almost  fixed  in  a  position  of 
full   inspiration. 

'1.  Atrophous  EtmphyBema  occurs  usually  in  thin  old  people 
who  .»*eem  to  he  undergoing  general  atrophy.  The  lunge  during  life 
may  leave  the  heart  unduly  exposetl ;  when  the  thorax  is  openetl 
they  collapse  excessively,  falling  together  "  like  an  inflated  bag  of 
wet  |»aper "  (Jenner).  They  are  excessively  pigmented,  and  their 
apices  and  borders,  even  after  collapse  has  occurred,  usually  show 
apiR-amnoes  like  those  in  the  large-lunged  variety,  and  due  to  sim- 
ilar naked-eye  and  microscopic  changes.  In  this  form,  apparently, 
the  elastic  tissue  is  not  so  generally  affected  as  in  the  large-Iungetl 
vurit'ty. 

ETIOLOGY. — It  is  obvious  that  the  causes  must  either  (1) 
increa.«*e  the  interalveolar  pressure,  or  (2)  diminiiih  the  resistance  of 
the  alveolar  walls. 

I.  Pres.«iire  in  the  air-cells  will  be  increased  by  violent  expiratory 
efforts  with  dosed  glottis,  a.-*  in  coughing:  violent  nmacular  efforts 
during  which  the  glottis  is  closed  and  the  thorax  distended;  blowing 
wind  instniiuents,  etc.  The  least  supported  parts  of  the  lung  suffer 
most  ('•T(>irntiinf  thforif  of  Jenner).  Primary  emphysema  seems 
due  chiefly  to  causes  such  as  these. 

'1.  The  resistance  of  the  alveolar  walls  may  be  diminialied  («)  by 
removal  of  part  of  their  natural  external  support,  or  (A)  by  changes 
in  tln-msclvcs. 

II.  When  part  of  a  lung  fails  to  expand  from  collapse,  compression, 
consol illation,  etc.,  inspinition  tends  more  than  usually  to  produce  a 
vacuum  in  the  pleura  arouiici  about  this — /.  *■.  the  negative  pressure 
in  the  pleura  is  increased ;  the  pressure  of  the  atmosphere  in  the 
]ieigbboring  air-containing  cells  conscijucntly  expinnls  them   exces- 
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raviAy.  When  n  whole  luni^  tiiilit  tf>  expand,  tlie  other  strctcbcs  over 
t«>war(l  it.  an<J  the  mediastinal  viscerii  iirc  (lisplar^d  In  the  same 
direction  (Tic&riDiu  or  secondary  emphysema). 

h.  Wenkcning  of  the alveoUr  Willis:  a.  t^eiiile  atroplij^  ami  loss  of 
elasticity — the  utortt  nnporlant  element  in  the  causution  of  vtrophous 
eniphvfiema. 

^.  Atrojjby  fmm  stretching  ami  «hltt«ration  of  hlfwd-vttwelH 
caiued  b;  their  orer-iiisteasion  from  increased  intendvoolar  pree- 
snre. 

y,  Inherite<I  weakneifis  (for  emph^iwniA  may  nin  in  fnmilitw).  or 
wi:>:(kuc«s  dne  to  xome  interference  with  their  nutrition  from  mode 
of  life  or  other  uiu»4«.  

It  wttfl  shown  in  the  preceding  chapter  that  permanent  arrest  of 
natritioii  in  a  part  itt  follnwed  by  cessation  nf  function — i.  f,  hy 
death.  We  raiwt  now  consider  the  effects  nf  interference  with  nutri- 
tion falling  ^hort  of  arret>t — of  diminished  htood-eupply  and  usBimi- 
lation. 
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FATTY  DEQKNERATION. 

This  term  is  here  us»eil  collectively  to  cover  hII  ftUfA  nf  abnormal 
accumulation  of  fat  in  the  tissues,  but  it  in  fivijueitily  employed  as 
eynonvmous  with  "  fu-tty  m<*taiii<ir[>hoi4iK  "  mid  ;i«  op[Hised  to  ^*  fnttv 
infiltrotinn." 

Tlie  uhnnnual  ncciitnuUtion  of  fat  in  the  liasucfl  may  result  from 
either  infiltration  or  metamorphosis  (see  p.  46) — two  essentially  dif- 
r»-r.-rii  pmci-vtpit  3!)  regiinls  causes,  nature,  uud  effects.  Both  occur 
pilJ,^il^IoJ:ic!lIly. 

Patty  Infiltbation. 

fn  fatly  infiltration,  fitt  hron^fhi  by  tlu-  blood  ih  taken  up  and 
d4^poHit«d  in  riie  substance  of  certain  cellfr— vix.  those  of  tlie  connec- 
tive li^-ue  of  certain  [narty  {espt\iially  »uhcntuncnuK  and  pubserous).  of 
tlie  medulls  of  limb-boties.  and  u>  a  leas  extent  of  the  liver,  which 
tliua  M.'rve.  physiulogieally.  'U^  reservoirs  of  foc     It  ia  impossible  to 
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rlrav  any  line  brtvpcn  normal  anil  iwtlmlogk-al  fnttv  infiliruiion  »o 
long  a»  'Mi]y  ci'll-groups  wliicb  are  [iliy!*i<'lu>.'k-atl_v  \\h\'\v  tit  thio 
inliltnitioii  iirv  afTi-vti^l ;  f.  «/.  iLe  subcutiiUi*oii^  I'lit  luiil  tbi' fnl  u»r- 
timllv  pn-M'nt  in  niidille-ngirtl  adults  alonj;  ilie  coronary  vvsscls  varint 
much  in  uiuouiit  (.-onsisteutly  with  perfect  health.  But  when  llit- 
fot  spniiiU  wiiU'ly  <fvt'r  tile  hi'art-surfat-e  it  bwotiifs  abnoimiil ;  anrl 
lh«  evjdeace  o(  Ouwueu  iti  mucb  stronger  when  I'ut  aitiwurtt  ln'twivu 
ihv  mutfcalnr  Kbix-rt  iti  tx\h  whicb.  noniially.  roniain  no  fut.  Tbe 
iniilrnry  to  nidi'liiil  fatty  iiiRltratioti  idhv  h<>  general  ("/'r-Wry)  or 
local. 


CAUSES. — It  may  be  aUtetl  generally  tliut,  Khctifviir  iixiiliiE»ble 
mnttTiul  i!i  prf>sont  in  ibt*  blood  in  i-xi-ciw  i>f  the  umount  rc«juire«l  for 
tbo  Kupply  of  force  und  mAintenanre  of  beat  of  the  Ixxly.  there  is  « 
temleui-y  to  the  ilv[iO!>it  (storage)  of  fat.  fin>t  in  i-egionn  iti  which  it  i» 
normally  finsent.  and  then  in  partM  whiuli  iu>iiiilly  coiitntu  none.  For 
tliis,  fat  it^i'If  need  not  be  present  in  excwe  in  the  food  :  tbe  prF»<encp 
of  carholiyilraiefi  in  iiunniity  Huffiricnt  to  luitixfy  the  wnutit  of  ibi* 
or^nirtiii  will  protec-l  fat  from  oxiilatioii.  Hut  il  woiiht  m.Tm  that 
tben>  lire  fuctorK  in  the  |)n>cc«ci  of  fHtletiing  other  tbnn  the  reliitioti 
of  food-supply  to  oxidation,  for  nothirig  i.i  more  oeruiiii  tbiin  thiit  a 
tPi«U-ncy  lo  i»lH*»ity  or  to  Ii-sitrnps*  rinis>  in  fiiinilic-!*.  nrid  it  i*  n«t..ri(.«* 
tlial  Nioine  verv  tttout  pe«JpW  are  .'»miii1I  wilerji  ami  nclive,  wliiUi  iiniiiy 
thin  itiihjeftp  are  jait  the  reverse.  Cobriheim  hiut.  it  iti  true,  advancetl 
tbr  hv{Milli4'?>i»4  that  in  (he  former  oxidHtion  if-  naturally  slow  ami 
iniperfit't,  but  we  know  of  n<>  t>X|H-riitieiitnl  iiurlv  in  ciiiipnri  nf  th** 
view. 

Willi  regard  to  the  fouixv'*  of  f»t  ilejiOfiited  in  llie  body — tbf  f<M>'l- 
stoffn  wlicnce  it  if  derive*! — niiiiiy  vicnt>  tire  olill  held.  Il  a|t|N.-ikn!> 
poMiblc  ibiit  Mine  &t  may  be  nbwrbod  and  deponited  without  ehange 
in  the  tisHiirM  whi'ti  ihv  food  rontain^fal  similar  in  t'out|iii4itinn  to  that 
of  the  human  IkmIv  ;  when  thin  i?>  not  the  caw.  if  any  fnt  of  the  fiiod 
iit  Rtorcl  in  the  body  it  rimttt  »«mcwhere  undergo  tbe  mmally  nligbt 
change  (e.  ff.  the  removal  of  :!il)  necewary  t^)  Htwimilnle  it  to  human 
fnt,  for  untler  ordinary  pirrnmRtanees  the  cells  will  not  take  up  fntm 
the  bloixl  futs  which  iirr  not  ii»i-mat  in  them.  The  term  "  inBllrn* 
tion."  which  implin  puwiveneiw  on  the  |)art  of  the  cell.  i»  tberi-fore 
pmlinbly  itii-orrect  in  the  prtwnt  ini^tance. 

It  i)t  believed  by  mont  that  fut  u  not  fonne<I  ilirectly  fniro  carbo- 
bydrataa,  but  that  thoiir  are  burnt  and  "protect"  nmierial   from 
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which  bt  cmi  be  formed  ;  there  are,  however,  many  fiiote  in  favor  of 
Uie  o|)|MM.ile  view. 

Il  in  thou)£ht  that  the  chief  source  of  fat  de|Msit<Hl  in  the  tiiutucx  U 
die  proteids  of  the  fixxl.  Thei^e  are  eniil  to  be  ubeorbed  ami  split 
inlu  a  uitrggenoutf  and  ii  uou-nitrugeuuus  mulucule.  fmiu  the  hitter  uf 
vbiuh  fat  i»  forioed.  and  stored  if  not  rcijiijred. 

1.  Il  wouUI  appear,  therefore,  thai  excess  of  the  diet  over  the 
wnntA  of  the  body.  [Mirticularly  if  the  exccM  he  in  hjdrocarboni* 
vr  carbohydra(e«,  i»  one  grest  (.-Hiige  of  fattening.  To  prevent  fatten- 
ing the  diet  shuuUl  be  moderate,  mtl  inAy  »k  regards  fali4  and  carbo- 
faydratm,  bnt  altw  at*  regarrtt^  proteidB;  it  is  probably  bwt  tu  rut  id) 
down  pr4i{>ortionately.  The  taking  of  Hleobol.  particularly  of  malt 
litiuur^  and  dweei  wines,  should   be  lurbithleli. 

2.  With  regard  to  the  »(!cond  great  cause — diminished  oxidation — 
this  may  result,  for  the  body  genemlly.  from  i>eilentury  and  Inxuriouii 
hahitA,  ease  of  mind  and  body,  high  external  temperuiure,  duttriictinn 
of  much  lung-cifisiie  by  chmnic  diseflse.  or  reduction  of  the  oxygen- 
carrying  power  of  the  blooil  owing  Xd  djniinutioti  of  red  corpufcle.-*  or 
of  their  hnsmoglobiD.     The  fut  euutaiucil  in  a  Domial  diet  may.  under 
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'  laflltntion  o(  CMnwrilvi.-  Tls>.ui>,  sbnwlDK  iti«  x.'cumolatlon  of  At  wlihln  thv  evils. 
•  mxRtllllAMMh). 


Mich  circum)>iaDCC8.  be  incnra]ilet<>ly  (ixiditiei!.  Loe^dly,  oxidation 
vaty  be  diminitthetl  by  ehjw  eirrtilation  or  the  eircidntion  of  def>xidixetl 
bh^inl  through  a  part — conditions  which  nnnnnlly  nbtiiin  in  the  liver 
and  in  partA  thrown  outof  woric :  <r.,^.  mu»cle  placed  at  rest.  Excess 
of  fut  may  Bomeliraes  be  present  iti  the  Hui<l.-'  around  certain  cells — 
e.  If.  die  liver-cells  after  a  meal  contiiinJng  much  fat,  find  the  connec- 
tivo-tiwue  celhi  and  wander-t'cjlj*  near  a  focus  of  fatty  degeneration. 
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MICROSCOPIC  CHANGES.— CelU  undergoing  fsltv  infiltiiiti«>ii 
arc  scpii  to  con  ruin  tlri>itU'l;»of  wil — very  i^mvtW  at  fimt.  bal  u»ii»llT<liv 
titict  ilrupltfts — wliicli  run  to)(etber,  puxb  the  ccll-uudeu)^  iwitic.  and 
dixlend  the  ccll-iiruinplo^in  unlil  it  iiiiiv  ('(imi  but  n  (U'litiiti*  ['np!)tilc 
14)  l)ii>  Tut  {Fig.  <)).  As  the  fa!  U  udilcd  to  ihc  prcviouit  c-4-ll-i'rii)(4>ntit. 
the  cell  is  obvioiwly  larger  in  projjoriirtn  lo  the  amount  of  f»l  il  wm- 
tun«. 


Fiti.e. 


NAKRD-EYB  CHANOBS.— A  fiinily  infiUraiftd  organ  \b  wti- 
8i'«Hipnily  mori- or  Ifjw  kwoIIi'Ii.  iind  «haqi  t^l^ct-s  tend  to  become  (hick 
itnil  mniided :  it  \»  more  or  \vm  pale  und  yellowish  on  acoMiiir  of 
anwmia  (from  inrnwwl  inirBia(»cuIar  iir«wure)and  ihi*  prewinv  of  fai; 
it  19  doughy  and  inelastic,  ami  bulli  receivfh  and  retains  an  iniprewiuo 
fnnn  the  presHurc  of  a  finf^er;  it  is  soft«r  than 
nntural.  Bnt.  exrept  mechanimlly,  the  fat  ibm 
not  binder  the  prolopln^m  of  the  org»n  from  dis- 
charging ilH  frinctions:  ultiiiiHtely.  however,  proA- 
Mire  uiMiii  the  fcll^  proiwr  may  bewnne  m  sevcrt 
llmt  tbrv  fail  to  gel  !)iifli<-ienl  noitriKhmrnt,  undi-rgn 

OHV  fully  nivtamorpbu!>i(t,  and  ainiphy.  1'he  knifr 
nsdl  to  cut  a  fatty  organ  is  grensy.  and  may  fthon 
distinct  oil-drops  on  tbc  lilade. 


auffw  iif  rmiv  Innt- 
itubw.  xsn  (Uhid- 
llabek». 


SEATS. — The  cellH  mo*t  commonly  »irei-te<l  tit  a 
morbid  extent  are  thwe  physiologically  liable  to 
the  proocflw — riz.  conneciive-iitwtio  oelU  and  liver-cells:  with  regard 
to  llie  former,  it  x*  In  be  noteil  ihat,  normally,  the  eelbt  nf  ihe  inler- 
RtitJal  ootiuectivetiMuc  of  working  organs  (muftcloa,  i)crve».and  glauitN) 
an?  not  infitinierl.  bni  may  Weome  w».  especially  if  in  any  way  the 
artivitv  of  rbr  'irgiin.  timl  the  c4>iiHe<|iti-iit  hHImx  id'  arterial  bltKxI.  are 
armttM).  In  obesity — the  eomninnest  rcault  of  morbid  fatty  infll- 
tralioti — flie  )>iibeul;iiii-'iiii«  and  wiib  peritonea  I  eonnerllve  ti-yiiie  wiffer 
mrlii'ft  iind  uifiwl.  the  inliltration  npreadtng  later  to  the  inivrvtitial 
connmtive  tiwtte  of  orgaufi  in  vibicb  oxidation  is  more  active.  Tfae 
pnwnis  in  eonnectirr  tihstie  hhiIh  no  <le!a(-ription  beyond  thai  given 
ftl*uv«("  &IicroM'opic  Oiaiigca"),  illiujtmted  by  Fi^.  5  and  7. 
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Pattt  Infiltration  of  Muscub. 

Ill  muscle,  falty  ititiliruLinii  \s  miniiioii  ils  :i  inorttiil  pniL^eiV^.  The 
ctth  hi  thf  ronHer.tii'f  tiiitiu-  wlii«li  surround*  llu'  fasi-itmli  of  tlie 
tiiuacle  become  filled  willi  fal ;  and  tliis  dtivelopniciit  <j>f  fut  hi-hceen 
iho  muscular  fasciculi  (Fig.  T)  luufl  uol  liu  winfminded  with  dctrcner- 
atioti  nf  the  BhrtM  thumafU'ci'.  The  inturalitiul  fal  vnrics  in  uiritHiiil. 
In  some  caso^  single  rows  of  fat'Ci'llis  iilteriuito  with  rows  of  tnuacu- 
lar  fa^iciruli :  at  other  tiinc.^  the  uccuuniliitidti  im  \i^m  n-giiltir.  tiiore 
existing  belwvvu  eouio  fibre*  than  Itelwfen  otbei-s:  in  all  hm  the 
most  adviLUced  ciuiiv.  liuwever.  the  ujUM-iilar  eleiii(>iitt<  may  be  div 
coreiy^  bv  the  micrniKopc  lyitin;  uraoiigyt  tlic  fui,  even  ttiouj^h,  to 
tlie  nuked  eyi-,  the  luu^clc  appear  to  he  entirely  converted  intu  fat. 
intlmalely,  the  mu-^cilar  fibres  may  undergo  fatty  degeneration  and 
atrophy  to  complete  dituippearatu-i'. 

This  condition  i^  frequent  iu  nniniai-i  wliicli  have  been  fittlciieil — 
ibi-  fat  not  onlv  increasing  In  ibf  ukua)  f^ituatinns,  but  aI><o  acniinii- 
laling  between  the  fii»ciculi  of  the  uiuwIeH:  alw  iti  nniAcles  which 
from  any  csunie  have  for  fonie  lime  been  incnpacitnted.  nud  in  which. 
c()iuei]iienlly,  ciivulaiiun  and  nxidution  arc  a>diu-eil  to  a  nunimum 
— e.  g.  in  the  exten*<irs  of  the  wrist-joini  in  ejise.'*  of  lejul-iMticonitig, 
and  in  long-^itanding  |>Hraty.«itt  from  leVmnH  of  tlie  bmin  w  mrd ;  aJH) 
ID  tniiaclu*  which  hiive  l^cen  rendered  iiseh^sn  by  iinkvltMis  r>f  a  joint. 
In  progroHsive  musculiir  atrophy,  a*  \'ir{-how  lia«  .shown,  [hi-  iift'eeted 
iniiacles  exhibit  this  uhnngo.  together  with  true  fatty  nu'iauior- 
phi'isit. 

Patty  Infiltration  of  the  Heart. — Obesity  of  the  heart  is  not 
tufreiiuent  iu  geueml  ubesity  and  after  pericarditis^  with  adhesion, 
and  mnii>t  he  carefully  ili^liuguishfd  fnim  the  much  more  jrnkvi*  (vm- 
ditinn  of  fatty  dcgcnerati.vn.  In  health  there  is  a  varying  iitnonnt 
of  fat  heneulb  the  visceral  pericardium,  ainay!*  niont  aliiuidant 
around  the  vewcli*  in  the  jjroove?  between  the  auriiOi";*  itnd  V('iilri<-!cs. 
This  may  increase  ho  an  to  cover  thv  right  ventricle,  but  tlie  lefl  ia 
rarely,  if  ever,  eompleloly  cnvelupinl:  at  the  ftnnie  time  the  frit  miiv 
pnah  in  along  the  vesaeU  Wtween  the  muscular  fihroc,  no  that,  on  the 
right  side,  tn  the  nakM  i-ye  Jill  appearaiu-v  "f  niufvnlar  structure 
may  be  loHt.  the  walU  looking  like  a  layer  of  ThI.  perliaps  luUf  an 
inch  tliick.  In  hesiri«  Inwi  aflVcte.)  f^triie  of  fat  will  be  seen  lying 
amongfit  the  mn.<>cte.     (8ce  Kig.  7.)     Tlie   fat  is  atwuvA  uiiMt  abnn- 

jit  ni.«r  the  )*uriace,  the  mmwular  ittructure  bec»>ming  more  evident 
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toward  tlie  euUocsriiiuiu :  at  tbv  bane  uf  tliv  ventridw  thick  viiluuft 
prutieasee  may  I'urm. 


Ttmy  InlUtniiInn  nf  HMlt :  \  MWinn  Item  ihv  nnwr  |Min  ni  lh»  btft  Tcntrirlr,  ■hmrltic 
KTuwili  of  till  M*«M  Um  niiwdUr  flbnu.  Ill  ttUleb  IB  Kin*>  \Amax^  IHity  ti»-i»taor\i*i'nim  !• 

■I  MB  III  I'll'' I  iiK.    •  an. 

Thu  interstitinl  fat  ilinplace^  nn<)  rompivsnw  the  mnM-ular  Jlbn* 
brtwwn  which  it  \\v»,  nn<]  tliniinlKhcA  the  blnoiUidippW  and  ooninuv 
tiK'  [«»wcr  of  tin-  nuir>i-It>.  pfrhaiw  iiltimwtviv  i-aii^iuj:  tnit-  fntly  iiioln- 
niorphwin  'if  ihi"  nniwlr  (y<  '■■)■  Tliew  two  prtK-wm^  nul  unroin- 
tDOolv  pn  hnml  ill  hitnd.  hut  it  is  difiiruU  in  gp^vik  )lr>{>nuilically  ns 
to  whirli  ill  any  (livi-ii  riu*o  i*  prtmury  :  futty  infiltnitir>n  is  |tmbji1ily 
poNKihk'  only  ■,•«  lh«'  fiinrtionu)  activity  of  the  ht-arl  {nr  any  other) 
muwlt*  ninkft.  aiid  tlii*  coiiiiniictl  action  of  the  cuuj<«i>  leaJinf;  to  thia 
ilcpnwiiiin  i*iiiil(l  iiltiniiilciv  miiw  ilc^ciiCRilian  of  llif>  fihrt* ;  llie 
preM'liri>  of  intrr^ttitinl  (iit  mit^t.  Iinwcvrr,  teiitl  in  the  Kame  diree- 
tUrtt.  Fatty  ili-^cncrntinn  ami  atrophv  of  iniiRCiihu-  fihrfit.  on  tW 
other  hand,  is  wty  likely  to  ho  fitlhtwcl  hy  intonititiAl  iufiltra- 
tioii. 

Pattt  Into-tratiom  op  the  Liveb. 

GAUSBS. — In  the  livt-r  iJitty  infilinitinn  w  cxcfwlinjrly  (]*pqi» 
ooustiiiitiii;;  what  i»  i-ouiiuoiily  known  a«  the  "  fiiliy  liver."     Tbia  ut 
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''9#ll!^^firBt,  to  the  oxccas  of  nuD-nitnigeoouB  oxidiKable  instter  in 
tbe  portal  blood  ;  secondly,  to  tKu  deoxidized  ooTidttir>i)  of  the  |>nrta] 

■  blood :  and,  thirdly,  to  tbe  low  pretMure  ami  kIowhus^  of  circulation 
in  tilt'  jiorlal  vesBels — cundJtioii»  k>ii0t  fAvorublu  to  uxidatiou/  must 
favorable  to  deposit  of  pHnicUw.  The  '*  faiiy  liver"  i«  met  vriih  as 
p«rt  »f  ^enrral  uliisity  and  in  eonditiuns  of  diniiuii^bed  oxidation  aucli 
^^^M  occur  ill  pblbisifl. 

^^^  PHYSIOLOaiO AL  INFILTRATION.— Tiip  hepatic  cclV  iilways 
H  Gont.iin  a  siiiull  tjiinntity  of  tin,  nLirli  is  teiiiponirily  incrcjisetl  afu-r 
H  the  )tig«f>tion  of  fiitly  ftitliKtnn^'c-i.  Ingestion  of  food  rich  itt  fnt  iii  fol- 
H  lawcd  by  ti>iiipcii-»ry  excess  of  fal  in  the  |H»rlal  blood,  mid  liy  tlie  dcpo* 
^  sition  and  temporary  occuniutation  of  piirt  of  this  in  the  hepatic  cells. 
Tbi«  fal  is  first  deposited  in  the  >'iWiimfVtrnti<jf  f-Ua  of  the  hepatic 

i  lobules,  which  are  in  immediftte  contact  Vfitb  the  capillaries  of  the 
pfii-tnl  vein.  Trom  these  it  gradually  pnsst's  to  tbe  cenlial  cells, 
i^liencc  ir.  is  nlliinalely  conveywl  nfpiin  intu  tbe  cireidaliim.  This 
prrKcss  goes  on  until  the  execKS  of  fat  is  reinovc<l  fn)ni  the  bloml  and 
hepatic  ecll*  rc/iiin  their  fortner  elmracter.      There  is  ihiis  a  transiliiry 

Iaccumiilaiioii  of  fiii  witbin  the  hepatic  cejls,  their  riiality  not  being 
thereby  impiiiivd. 
MICROSOOPIC  CHANGES. — The  morbidly  fatty  liver  ia  one 
which  corl^tantly  contains  an  almonnal  <|uantity  offal,  and  liei*e  altw, 
as  tlie  fat  ta  lUiually  de[KiBitc>d  front  tbe  blood  in  the  portal  capillariee>. 
the  increase  is  fir^t  observable  in  the  external  zone  of  the  bt'pntlc 
lobules  (Fig.  **).  It  accumulates  here  within  the  cells  as  minute 
^m  glubnies  which  increa^ie,  coalesce,  and  fonu  large  dropa  of  fat.  Tlicxe 
ultimaiely  dislend  the  cells,  which  become  laivcr  and  more  ghdiular 
(Fig-  <*).  As  the  pnicvKx  advances  tlie  iutillnitioii  H|ireiids  from  the 
periphery  u>ward  the  centre  of  the  lobule,  until  it»t  whole  mass  may 
be  involve<l  and  all  its  rells  distended  viith  fat.  Tbe  vitiditv  of  the 
cells  is  not  inalerially  impaireil  by  llie  inliltration,  a«  is  shown  by  the 
pmwaceof  bile  in  the  Mools  and  in  ihe  gall-bladder.  In  someexce{H 
tionul  uu9e#  tbe  aceumulatiiui  of  fat  is  most  marked  around  the  lie|)atic 
vein.  Ill  tbcne  Vircbow  Ruggeids  that  the  fat  is  becoming  cxcret4.d, 
and  that  nnlv  the  last  celln  retnin  n  litile  of  it. 


NAKED  EYE    CHANOES.— The   fatty  liver  ii*   increased   in 

'  Ltrlurit  on  h'lhiJn^  itiui  Thrrapaitift,  Bvtlit  Januti  p.  179. 
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Bixc  in  udvanued  etagci)  to  pi'rlia)w  twiuo  tlu<  Duriiml.  The  iiurfaci* 
is  smuotli.  Llif^  (.ilgiw  an.'  tiiickciK-tl  anil  ruuD(li>4l,  the  Mpecifio  gravitj 
is  dilninisfaiMl.  altliou^h  the  absolute  weight  may  W  ineivafae*!.  If 
Uie  ititiltx»tii>u   be  slight,  iuvulving  uivrul)   lUe  porlul   iwiw  uT  the 

Km.  a. 


I.   TlicfvUaiictHnieliirnMN  InihcUtcftobiilarcuaBceUvctUMiKirlntMUk),   V, 
kcpMlr  Toln :  I,  laioriubular  oMuiecllv*  Uuu«.    x  U 

lobalety  the  cut  Hiirface  will  pn-iv-nt  a  mottled  appearance,  the  exteiv 
nal  fattv  frnv  b«<tng  i^iutttiu'.  velloHii«1i-wbito,  whiliit  the  oeotre  i* 
iiiiiUtere<l  or  m  h}-pfnvtiirr  ttiid  a{i|ie»r»  m»  a  reit  Ki>ut  (tativ  iiutlDCig* 
liver).  Tliu  idok  extensive  the  iiiiiltmtiou.  the  Inrf^r  U  the  pale 
tone,  aii'l  uliiiiiali'Iy.,wlien  the  whole  lohiile  in  involved,  ih^re  u 
leR  in  the  centre  Olily  a  tt-^hli^h-hroHn  point — the  eoiiiinenrenieiil  of 
the  hejmtir  vein ;  in  many  cawo  even  thiK  poitit  is  loat.  Tbeii  the 
or^Hli  ii*  tff  an  aliniwt  unifonn  o]ia(|ue.  _\ellowL"h-whitc  color,  and  the 
boimdiiry  l>i>twt<«<n  the  individiiiil  l<ibiilei<  may  he  roiupletvly  ohBcured. 
lu  excepiioniil  ciuk^  the  lu^eiiiiiiitaiion  of  fat  is  much  more  abundant 
in  Mime  portion)*  of  the  liver  than  in  orlierR.  no  that  on  srctinn  yel- 
Irtwinh  |)Otn{»  nnd  BtrenkH  are  »ev\\  !*c«tler«'ii  over  it»»  !iHrfa«f.  The 
omitistence  uf  the  org.in  i»  much  diminisheii,  it  feels  doiij^hy  and  pita 
on  tinsBun' wit])  the  finper.  and  the  knife  \m^\  tn  cut  it  b«ciiDMB 
eiwl^yl  with  oil.  The  |in«tKun>  exereiited  hy  the  infiUratcd  fill  pm- 
Anvv*  conitiderulde  lUtifniia  of  the  organ,  but  the  inlerfcn-nce  witJt 
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tbe  circulation  is  never  guffici'ent  to  cttH*t   u*citr4,  hemorrhage,  fr 
other  ei'ifteiiceg  vf  purtat  ronyetUon. 


CHAPTER    IV. 

PATTY  DEOBNBRATION  (ronTisinro). 

Fatty  MsTAMonpeoais. 

This  differs  from  fatty  iDfiltralion.  iniwmuch  u»  iho  fat  i«  formed 
by  inetaiuorphiisis  iif  ihc  pniwpiasiii  o\  the  cells  ihcmsclvoa.  nnd  not 
frinn  the  faiiv.  lyiccburinc.  or  nirrojtiTiouH  print-iplps  of  the  food. 
There  w  rcssoD  to  believe  that  coU-iiroiopIasm,  as  it  becomes  effete, 
takea  op  oxygen  aud  splits  into  h  uitro^enuu?  uioleoulc  (whirh  is 
burnt  to  uroa)  and  u  iion-niiro^i-iioiiH  iimli-cuU*  wliiili  fin-nis  fnt.  To 
repair  ita  los^.  tbu  living  proUiplasui  at  the  Hame  time  aj»imi)ate«i 
roaterinl  it  hiw»  proparrrl  frntti  rhc  pmtciil!*  at  the  food.  In  the  pnxx-As 
of  beiihhy  nutritiou.  destruction  )i  sniah  r^uantitiej*  of  prolopiaKiu 
and  L'orrcepondin<:  repoirarc  congtontly  ^inj;  on,  and  the  produciji  of 
Uio  (leconi|ior;ition  of  i^tfeir  ulbiinH'n  an-  initiie<liately  siill  fiirlbcr  oxi- 
dised, reiitlcr*Hl  ■soluble,  and  rcmovtHl.  (/onsoquently.  we  do  not  find 
in  healthy  celU  fat-(ir»nulfs  beiiring  witucis  to  ibe  occurrence  of 
tbe  above-described  decwtn posit ioti.  When,  however,  a  xibwio  cell  or 
many  cells  die  and  are  protected  from  ferment;?,  evidence  of  fittty 
nuUiDorpbosis  nf  protopla.sm  is  soon  forilierinunf:.  This  we  ciin 
watch  in  various  phyaiological  proccsaes — e.ff.  the  formation  of  milk, 
M<nim,  cerumen,  in  all  of  which  the  fatty  dej^eiieratiou.  death.  cohI- 
iug  off,  and  disinti^gnition  of  supcrlieiat  cells,  iiiul  I  lie  cimHlanl  piii- 
doetion  of  new  ones  in  Uio  deeiicT  layers,  play  a  chief  part.  Kvi- 
ileiice  uf  tbe  same  deoompotiltion  of  protoplasm  is  afTorddl  by  the 
trau«fonnatiou  ot  entire  botlies,  which  have  lain  for  m.-iny  weeks  or 
innDih5  in  water  or  damp  Hoil,  into  atHpocert: — an  nmmouia  or  lime 

The  origin  from  eell-al])iini(in  of  llie  fat  in  fatty  metanior])hot4i»  wan 
first  pointed  out  by  l>r.  Qiiiiin  in  bis  well-known  rcaeorchcit  on  fally 
dogenciuliou  of  tbe  heart.'  lie  Aijircil  that  the  fat  in  tbe  muscular 
fibrcH  in  thit<  condition  y<&s  tbe  result  of  a  inelumorphotti."  of  the 

•  JfoJim-CAi'mryiimJ  IVhim.  Lmd.,  1850,  vol,  xxxiti. 
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fiUrvs  ihemselrvtf,  and  wan  not  derived  from  withoui — ■  statement 
fullr  confiriQcd  by  the  experiments  of  A'oit  nnd  Bnuer.' 

These  were  innile  t«  lieterniine  tlie  source  of  the  fiit  in  the  wenie 
fattv  degeneration  prrxliicfd  hy  poisoning  witit  ph»i>{)linni9.  Tbev 
gave  pliiwpliorus  to  do}^  atarved  for  eoine  A&yfi  previoualv.  m>  that 
anv  fat  in  tlic  liisitiieTt  nfler  rleiitli  eouhi  not  tinve  lieen  derived 
either  from  iho  food  or  fi-om  iho  ndijKwo  lisKtie  of  the  aiiimaln.  The 
phottphoruH  prtKlueed  verv  extensive  and  genernl  fattv  dtf^'nenition. 
anil  llie  fnt  miirtt  oltvioi)!«ly  have  aritiieii  from  the  protopluitn)  of  tb« 
cclU.  Volt  cimrludi>4l  from  ihcAe  inveittigationx, — Ut,  that  the  tranii- 
ionustion  of  cell-albiimL-n  i»  independent  of  thu  cuppiv  of  oxyjieu.  but 
that  if  oxy^n  be  deficient  the  fat  and  other  proi)m't.i  of  the  tmns- 
fomiAtion.  heinjT  ineoniplctety  oxidixed,  aceumulate  in  t)ie  rell ;  'lA, 
tbiil  the  pre)M.>nce  of  fut  in  the  v^lU  may  thnft  he  <liie  lo  increaMfd 
Irani' ronnatioii  of  the  albumen  or  to  diminished  oxidalioo  of  the 
pnMliuriH  of  iia  dueumponitioM  :  M,  that  the  faiiy  do^eiitraiion  in 
[KHBoning  by  phoBphoni8  \a  due  both  to  an  inenii.se<l  irnnKfominiion 
of  the  albutnvn  of  the  cclU,  and  to  diminished  nxiihitton  of  the  bt 
and  other  prodoet*  of  the  tmn(«f"rma(ion. 


0AU6BS. — A  study  of  variotu  examplef<  of  fatty  metamorphoaifl 
rendem  it  clear  that  the  occurrence  of  thin  chanife  indicates  the  death 
of  the  prolopluMin  conccnii><l.  that  the  lar^'er  the  pro|iortion  of  the  cell- 
albumen  repre«ente«l  by  fat  the  nearer  ii*  the  whole  cell  to  death,  and 
Uiat  the  nearer  the  ndl  in  to  death  the  more  Impaired  will  Ite  Itj4  |Miirer 
of  takinff  up  oxv^n  and  combining:  it  with  effete  mnterials.  Cona^- 
quenlly.  ai>  may  (live  the  i-»mw  of  fatly  nH-ttimor|dimiii  an  grftv* 
deppeemon  of  the  vital  activity  of  n  cell,  leodinj;  to— 1,  lou  rapid 
de^t^upIion  of  prutoplasm .  %  Uf^M'nefl  ability  to  repair  Iobbob;  awl 
3.  impaired  oxidizing:  pnwer.  This  deprc^-^ed  vitality  id  alvayn  lb* 
prorinuitt  ratu«.  and  is  nnually  induced  by  (a)  alteration  in  the  ijuan* 
tity  or  '|uality  of  the  food  broujjhi  to  the  cell .  (A)  nometimea  by  alit-r- 
inj!  the  physical  rondilion  of  the  cell .  but  (r)  the  rell  may  he  dying 
a  naiural  death,  m>  to  ^iH-ak.  for  there  is  a  limit  to  the  life  of  a  cell 
H#  ihi-n-  !■  lo  the  life  of  the  body. 

a.  The  effwt  of  itiiiiini»hiiig  the  b|ood-i*up|)ly  (/.  i-.  lood  and  oxygen) 
to  n  part  ii<  neen  in  the  heikrl  ait  the  rt>i%ult  o['  utheromalouN  changos  in 
the  eomnary  arteries,  and  in  organs  in  which  the  lumen  of  the  twmU 

*  Vfiit  aait  llAiivr:  /^i'tehrifi  flr  Hkiv^U,  viL  pp.  a3-«fi;  mil  Voit;  .V<rw«  tUpnv 
Mvm  J^  tharmanu  xz.  pp.  HO-Ut. 
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M  iliminishcd  bj  lurdiiccouH  nr  ttyphilitic  cliangoK.  Working;  orj^aDs 
anil  tissues  wlitch  buvc  been  lung  rliMii^ed.  und  towbicb,  consequently, 
the  blood-aupplv  Is  diminiitljeil,  iiii(icr;.'o  fatty  cliiinr;[-!<  an<)  atropby 
iililil  tbt'  bliMHl-)*iipply  is  r^tiffiL-icnt  lu  iiiatiitiiin  llicm  in  ri|iii)ibnum. 
Impaired  circuliition  in  &  part — f.  tf.  uechnnicul  con^^csfion — has  a 
similar  ilepn>A^ing  ffftn;!.  Fatty  ilogcneratiori  of  ibe  cell?*  «f  oaiiccra 
anil  utlier  rapidly  gi-uwiug  tuuion  uutl  ui'  inHuiiiuiatury  cxiidiLtions  is 
ofien  due  to  insufficient  bload-eupply :  but  the  ceU»  may  bo  naturally 
}4bort-live<).  and  In  inllnnimntion  tbt*  caitsc  of  the  pnivo»s  muttt  liave 
an  injurious  aetiim  upon  the  leucocytes  as  well  as  upon  the  fixed  cells. 
Tliese  variationti  in  i/icinlify  of  blood-wipply  act  lofnliif.  A1t<.Tfttion$ 
in  tfuaiittf  uf  llie  l>b  tod -supply  act  jfriieralfifs  and  lliure  art  nu  c«lla 
whicb  arc  not  lialiU*  to  underjjo  this  chanjrc.  Thus,  tatty  nietJimor- 
pbosis  of  tin*  iua<l  important  organs  may  result  t'roni  chlorosis  and 
die  various  forois  of  anwniia.  from  Murvy,  from  the  addition  to  the 
blood  of  n  protoplasm  poison,  like  phospbonw.  b.  The  action  of  pro- 
longed bigli  fever  dept-nds  piirtly  on  tbe  action  ofn  liigh  temperature 
oD  prottiplaiim,  but  ibe  caiis<i8  of  tlie  spet^ific  fevi-n*  and  other  circuiu- 
stancei*  probably  rauM-  bbnid-cliiinj;i'i*  wbicli  act  in  tlie  same  direction. 
Ilif^b  e:(lerD»l  temperature  teud.s  to  diminish  oxidntiun.  r.  When 
ibc  limit  of  life  of  n  i-ell  ih  approachwl.  it  nndergoew  fatty  di^geneni- 
tion :  tbus  we  aeoount  for  at-tiile  fatty  nietamorpbo«iii  of  cells  of  car- 
tilage, cornea,  bone,  und  other  parlu. 


MICROSCOPIC  CHANGE8.— The  jiroccss  consists  in  the  Irnns- 
fonnatinn  of  the  prul^^pbisni  of  relU  into  molet'iibir  f»t.  whicb  appi-iira 
(w  minute  granules,  usnully  first  in  ibc  protoplasm  and  siibi*e<|Hently 
in  the  nucleus.  The  granules — cliaractenzed  by  their  fmutll  sixe, 
dark  color,  wharjt  cunUnir,  slmng  refmrlive  power,  Idackentnu  by 
pemsmie  ncid.  inHobibility  in  arctic  acid,  and  wdubility  in  ether — 
gradually  increase  in  number  till  ibe  whole  of  the  protoplasm  may  be 
!miittformO"l ;  some  of  them  may  coaleitte  and  form  distinct  drx>|>f«  of 
IJil.  As  the  process  advances  the  cells  undergo  an  iuci'case  in  size 
and  become  nntrc  gtnbuhir  in  shape,  the  nucleus  beciimes  involviul. 
the  cell-wall,  when  this  exists,  i?  dcstroywl,  and  the  cell  may  thus  be 
lYinverted  into  si  mass  of  fat-grannU-s  (Fig.  !'). 

Qranule-Cdlls  may  be  of  two  kindR ;  dejid  <»r  dying  cells  converted 

into  mnffics  of  fat-granules,  or  living  leucocytes  (ffranuff-earriern) 

.which  have  taken  np  fat-gninulrs,  rnmi  a  focu.'i  of  degeneration,  prob- 

ibly  In  convey  them  into  ibe  lynipliiitics  nnd  thus  effect  absorption. 


er. 
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Conaective-tistnic  nod  neuroglia-oclU  near  foci  of  liegencratiob  umilarlj 

become  charge*!  with  riit-gratiulra. 
GrauulL>-ceIU  are  ofteii  callnl  "  iu- 
tluniiiialory  "  eorpusclea  or  "corpoa- 
floA  of  Gluge."  Typical  granule- 
cells,  TuruiLHl  \ty  lui'lmuoqiliwie  uf 
cpitliuliul  cells  or  leucocytes,  are  iJic 
**U)1n8truiu  "-c«rpiwclf«  of  Uie  finit 
milk  secreted  ;  hiu-r  the  (lepenera- 
lioii  i»  more  wmiilet*-,  the  t-ellf  l>reak 
dvwn.  aud  thvii*  inviiulw  mre  su^ 
I>ondt>d  ill  ihc  Huid.  f>iviii>i  to  it  ita 
<^p»i|iie    Vkliite    coWir.       The    tertii 

"jHitliulofficid  milk"  hw  been  applic*!  k>  the  Himilarly  fornie<l  fluid 

of  iiiniiy  cliruiiic  ulmcesBoi. 

I'ltimately,  fatty  dc^eiicmtioQ  may  uffcct  <x«ititTtive-ti8Hue  Bbres. 
In  old   foci   of  fatty  dr^nonitioti  fdienf-lllie   buiiilli«  of  Acicular 

crystals  of  iiiar;;aric  acitl   and  rtiomhic  crystals  of  chole«terin  ar« 

found. 

It  iit  ftaid  that  in  fatty  ractAinur])linf;iB  llic  (icrceniage  of  fat  in  l]i« 

tisane  is  but  little  iticreajte*! ;    apparently  many  of  the  granules  are 

funtii-d  liy  the  invisible  fnt  uliicb  i^*  itoritially  hoimi)  up  with  proio- 

plainu  Wi  it  were  m  an  amalf^m  (liircli'llirschfeld). 


FBlijr  MvMBiotvhdil*  of  Ctlbii  a,  frotn 
a  naett;  b,  Trem  lbs  bnin  la  rbnmk 
•ofU-iihic.  Tbr  lalirr  tUttw  tti<?  Ur|I« 
" iraiiulp^etU.'*  anil  aluiilii'  m>iii)or  In 

«rbiciiib«MiM.-«vii><Miiuiitii{raicd.  ysn. 


NAKED-BYE  CHANGES  AND  DIAGNOSIS.— !n  advancwl 
KUipi's  the  change  in  recojfniKc^l  by  hlij^ht  or  uiodorate  !iwi-lliu(;.  which, 
liowei-er,  it*  often  replaa-*!  by  more  or  lew  shrinkinji  uf  the  organ  whc'U 
ab«nqtti<>ii  nf  the  f»l  w  goiii);  on,  av  iu  advanced  acute  atrophy  of  ibe 
liver :  hv  the  Admixture  of  an  opaque  yellow  with  the  normal  lint  of 
the  tiK^iue,  giving  n  "  fndeddenf "  or  browni.<ih  tin^e  to  red  or^unct, 
whilst  in  while  or  pnle  Iimuw  ihe  yellow  itself  io  iip|Mi.rent— often  in  ft 
]Mil<'liy.  fi|Milly,  iir  ^trual^y  niaiiiier.  af  the  highest  depreen  of  the  chaii^ 
an<  iiKunlly  niu-biHl  mily  in  liiniieil  areitM  ;  by  lo-"."  nl'  elasticity  and  by 
diminiidie*!  entisistenco,  the  orpin  bein;;  flabby  and  ita  cjijii<ule  wiiiik- 
ling  r-a.'»ily.  Fnt  may  be  f»»iid  opoti  the  knife  and  cvidetice  of  strain- 
lure  (upon  section)  ic  obHcurcd. 

The  micruecoiM:  is  iieecsHiry  fur  the  discovcryr  of  the  earlier  iUges 

'this  metamorphosis.    This  reveals  thepranulnrand  somewhat  swollm 

'Wiile  of  ihe  celU ;  their  larger  site,  higher  refractive  power.  inMilu- 

bility  ill  acetic  acid,  solubility  in  ctlicr,  and  blackening  by  perosmic 
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avid  sliows  the  granulu»4  n^  bc>  fittty,  uiitl  tlifTuruiitiHtHH  them  fmni  the 
ttlbiiminoiis  gmniilw*  of  "  cloudy  swelling,"  soon  to  be  describctl; 
lu£tl)',  the  iliatitiL-tion  niiiM  be  itifulc  from  fatty  infiltration.  Itifficitl^ 
in  tbiit  i-an  arise  only  with  re^itrJ  lu  conin'ctivt'-Ui«iu«  evils,  liver-culls, 
ami  intestinal  rpiibcliuni,  in  which  infihralion  or  metniuorpbflHi»  may 
occur  :  perbaik*  nl.'«o  the  ii-^ual  epitiicliiim  may  t-ontain  inHUnited  fut 
when  tluii  is  beinjr  elimii)iireil  after  ^cvcrv  coiitit-tiona.  Tlio  chief  point 
of  (lilTervuvti  between  the  tuu  procesttea  is  the  size  of  the  droplets, 
which  are  small  in  ibe  inetnniorphosis,  but  run  reailily  lo^L-ther  in  llie 
iufilimiiun.  'J'litt>  huIiU  good  u»  a  nile.  hut  intiltruteil  i'lU  cxiatA  in 
small  droplets  at  first,  nnd  bceomoit  finely  divided  before  absorption, 
should  this  occur :  on  the  other  bnud,  largi»<b  drupF«  may  form  in  futty 
mvtiniurpboHts,  and  are  eharacleri^tie  in  the  liver  in  acute  atrnphy  and 
pbo.H{)lioriid-puisoniti;;  and  in  renal  epithetiuiiMvIiefi  (he  melamiirpliosis 
i»  at  all  advanced.  Diagnosi;*  may  therefore  occasionally  bo  impossible. 
Evidence  of  destruction  of  cvlUis  conclusive  in  favor  of  raetAmorphosia. 


TBRMINATIONS. — I.  Abeorption. — ^The  fatty  particles  into 
wbieii  the*  cflls  have  bwn  truiisfornied  are.  under  favorable  circum- 
»luuct:-»,  n-adily  abforbed.  The  ilegeiienitivc  process*  inav  ceane  and 
the  fat  be  removed  before  the  part  ha^  been  dangerouHly  involved. 
Such  re<.*ovt-i-A'  probably  often  occiirj!,for  example,  in  the  kidneys  and 
heart.  AImj  when  elements  are  completely  degenerated  the  faity 
ddbrii^  is  usually  removeti  by  absoqilion.  This  w  seen  in  tlie  fiitty 
degeneration  and  absoqtiion  <d'  inflanunator)'  products,  snob  its  occurs  in 
croupous  pneumonia ;  in  the  degencmtion  and  absorption  of  the  eells  of 
new  growths,  lesiUng  toci-nlnil  "  cu]iping  "  or  "  umbilicatiou  "  of  nodules 
orlo  shrinking  of  the  whuhr  muf's  (atrophic  ectrrhu-s):  and  in  the  dc^n* 

ition  of  pinall  areas,  iiueb  a»  n-sults  from  embolism,  thntmhosi').  or  hem- 

rhagi-  in  the  brain  or  other  organ.  As  the  result  ofiiuch  abwtrption  we 
may  have  left  a  meshwork  of  vwwels  and  connective  tiwue whence  the 
ewentialcellshavedisappe.ired.  OS  in  the  liiller(red)stagfi  of  acute  yellow 
•trophy  :  or  we  may  Iiave  an  ordinary  war.  leucocytes  having  invaded 
Uir  degenerate  area  and  developed  into  tihrous  liMue:  or.  lastly,  a 
cyst  of  clear  fiuiil  may  remain.  For  such  ah««r))ltou  lo  occur  the 
tiwut:  round  the  degenerate  cells  mu«t    be  freely  (supplied  with   blood. 

2.  C&aeation. — In  this  mode  of  termination  the  fatty  ]u-oduci»i  arc 
not  abmrlied.  but  gradually  dry  np  into  a  ycllowixb  friable  material 
which  \\i»  been  raniparud  to  Aoft  chee-te.  It  rx'suli.'*  from  <li»propr.rtion 
between  the  degenerate  uisu»  and   the  vessels   by  which  absorption 
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ittijtbt  be  eiTectcd— a  ilispruportion  vlncti  i».  iu  the  firsi  instanoe.  the 
raiifif  of  the  tlojicnonilirtn.  It  is  nxwt  frr«|iioiit  in  parts  wlilrli  contain 
Ijut  few  vffMwId,  or  ill  which  tlie  Tt'»*4_*l»  h«inue  obliteratwl  \>y  |irvMoure 
from  without  or  by  thickening  of  their  walls  by  enduricritis.  Cw^e- 
atinn  ift,  oonHefiuenlly.  tuosi  often  inH  with  in  luhercnUr  ami  gumma* 
loan  maMfs  and  in  mpidly-frrowing  cancers  and  wircontata. 

Chet'iiji'  tnaiwo«>  mt*  c-riiiKtnnily  tn<t  wiili  in  lynipbatic  glands  braiD, 
bones,  and  ep|ipciuUy  in  the  lungs,  and  conitidtTalile  cunfuiiiiiii  bu9 
ariM>n  as  lo  their  natnre  and  orijrin.  Formerly  uU  chei-sy  niiu^i*'  v-vrv 
rpgaRlcdaaciwntinlly  tulHTriilnr:  and  it  \x  \t\w  tliiii  titbfrciilnr  lenion.H. 
being  uoD-vaficuUr.  have  a  grvntcr  tendmi'v  than  any  others  lo  cnjk-*t« 
fully  and  to  fonn  lypi'.'ul  cheesy  cullec-tiiiUft.  Bui.  tw  juol  etati-d.  other 
rorinatiuTiH  may  undergo  the  mine  change :  ^»  cHMvlion  canmil  )j« 
regarded  aa  proving  more  than  the  occurrence  of  faity  degeneruttuQ. 
A  ca«eou«  maw  in  ruberrular  only  when  it  can  be  shown  to  nnitain 
the  viruH  of  lul>erculaHii* ;  but  it  \»  doubtful  if  r»cty  degeneration  of  a 
giunma  or  of  a  rupiiUy -growing  tumor  ever  gircH  rises  to  a  typical 
"caMoan"  InaHs,^ucll  as  we  often  find  in  lymphatic  glandu,  die  lungn. 
and  elHewbero  aN  the  result  of  luherfnlar  intlaninmlion. 

The  proccAn  conninlfl  in  a  gradual  drying  up  of  the  degenemlo  i»l(*- 
tnents;  t}ie  Buiflii  are  abitorbeil,  the  celLs — which  are  many  of  thrm 
inntmpU>lely  degeiiemliHl — shrivel  and  almphy,  the  fat  un<1ergiief> 
partiid  Haiwinincitlion,  ehnleetleriii  forms,  luid  llie  tissue  tlius  Ktronir* 
cnnvtrted  into  a  »o(^,  y«nnwitib-whit«,  choosy  iiubittAncc  cAmpoAod  nf 
ntn>phied  <fil«.  fatly  d^brin,  and  clndej*terin  rricfaln.  This  matcrtal 
may  gradually  dry  up  more  and  mure,  and  ultimately  become  mtnp- 
ftuUnl  by  a  layer  of  libmua  liwup. 

Tlie  caseouK  nuM  nay  mibst^inenily  become  calcifie<l  or  nndorgn  a 
process  of  softening  and  lic|uefncti«>n. 

3.  Calcification. — This  is  an  mlvanceil  tiugc  of  the  preceding  pro- 
o«M.  It  miwt  fnH|uently  ocoura  when  the  cnneomi  maw  la  complftrlv 
shut  off  ftimi  tile  trxterniil  air.  »»  when  in  the  tyniphntio  gbinil!<>,  in 
bom?,  or  pnoa)WMle«l  in  the  lunga.  The  rnnKit  heconiw  infillmtc^l  wilh 
Cdlcareooit  |iarUelt«i.  and  is  tbm*  converte*!  into  a  caleunioay  cttnerv* 
tion.  Single  cell.*  in  ii  fittly  foeiu*  may  undergn  this  infiltmtioD — f.g. 
ganglion-cells  m  an  area  of  rerebriil  ttoftening. 

4.  Ek>ftMiii)ff. — An  inflammatory  oell-exiidation.  itMnntly  of  tuber- 
cular  origin,  may  undergo  fatty  metiiniorphi»ii*.  and.  n"  iln  ccDp  lin*ak 
up  into  gnuiuUrs  stifGeienl  fluid  if-  often  efTiiwHl  to  fonn  a  thin  pnri- 
form  litjuid,  UMinlly  conloining  enr^l-like  cheesy  maHoee:  UiIh  hmka 
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like  piw.  but  coiwisn  of  gratiulw.  fHt-dro|i!!,  «n<I  perliapt  ubftlwtlerin 
crj'stals  suspended  in  fluid  ("  [mthulujrical  miJk  ").  This  ia  the  paih- 
ologv  of  chronic  abscess  of  tiiberuHlnr  origin.  If  nol  dl-Hrlmrgwi 
tbe  riuid  way  l>e  absorbed,  louvinj(  a  caseous  mass  which  may  culcify. 
Sometimes,  after  long  qiiiesceiii^.  caxeou^  and  even  calcified 
luttji^ea  appear  to  excite  sufficient  irritaliiiu  to  re.Hult  iu  the  foruiiitiun 
of  an  ab8cc»(  and  the  discharjje  of  the  taasn.  The  nature  of  the 
fresh  irritant  iA  unknown. 

RESULT. — Tlie  effect  of   fatly   ineiamorphosis  18  tti    impair  or 
anuthilate  iuactiun.      Iteuuvery  is  pD8.sibIe  only  from  early  stages. 


Fatty  Degeneration  of  Bixkjd- vessels. 

ETIOLOGY. — Pniuary  fitity  degcner»tion  of  blood-vessels  is  in 
BKMt  caaeif  a  senile  change :  it  is  nn  expression  of  that  general 
limpainnenC  of  ritulily  whicli  existti  in  advanceil  life,  and  i»  iiMuaJly 
taii8octat«d  with  Bimilnr  ehangcs*  in  other  partJ*.  When,  however,  it 
is  limited  to  the  lining  nieinbmne  of  the  Inrgost  arteries,  it  ir  often 
met  with  in  early  life  and  in  penfnn.t  wh<»  :irc  otherwi.-ie  perfectly 
healthy. 

Patty  Defeneration  of  Arteries, — This  may  be  primary  or 
secondary  lo  atheroma  or  other  inllamniatnry  condition  of  the  ve*- 
%vU,  thu  fatty  elxange  being  preceded  by  cell-inGlt ration  of  the  8ub- 
eodothelial  connective  timue.     (See  "' Atheroma.") 

Primary  Citty  degeneration  ix  not  preredod  by  any  lUsraao  of  the 
part!'  affected  by  it.  It  may  affect  both  the  interna],  middle,  and 
eitemaJ  costs  of  the  artery,  but  is  moat  common  in  the  Ftrtiit.  The 
change  iwnally  coHiiiicnci-it  iu  the  en«lolbeliuui  anrl  thu  suhendothe- 
Ual  connect) ve-tifisue  rell.^i.  tmiall  grouptt  of  cell)>  beeoming  uffecled  in 
vmrious  pnrta  of  the  vessi'l ;  and  il  may  gnulually  extend  from  within 
outwurd.  the  intercellular  Bubsrance  softening  until,  in  citeepiifitial 
Ca««^   the  whole  thickness  of  the  inlima  ia  dt-stroyed  (Fig.  10). 

In  the  curlier  ^tiigev*  thi^  condition  is  recognized  bv  tlie  cxislence 

of  fioiall.  irregular.  o[Hii|ue  yellow ish-white  paichew,  projecting  very 

^filightly  above  the  surface  ni'  llie  intima.      Thewe.  which  are  no  con- 

'etontly  met  with  on  the  lining  lueiubranc  of  the  aorta,  tiiay  at  first 

he  mistaken  for  atheroDiu.      They  arc  in  most  cawK,  however,  readily 

,diptil^gui^habK■  by  their  .Mii)erficiality.  nml  by  the  facility  with  wbicb 

they  can  be  ttcrippcd  off  fnnn  the  oubjaceni  layers,  wbicb  pre.'<eut  a 
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uaiural  ippcaraiice.  in  Ktberoma.  on  the  otbor  band — «bicb  affeeu 
the  dwper  struvture& — if  the  KUpcrlicial  layer  be  rfuiovuil  the  opncity 
and  tbickoninf;  are  seen  to  pxisl  boncath  it.     hi   iimiiy  vslmh  iho 

chitiigu  w  UiiiitL'il  fntirul.v  \o  the 
iuneniiwt  layers  of  the  tcwmJ  ; 
the  uiorc  tbeitribjacviit  tiKHDcfiiirc 
involved,  the  ^jreulor  is  tbi-  irrrfju- 
liirity  ill  th«  »\\»\m  of  x\\v  jNitrhca 
Jiiid  the  IwB  ruadily  can  tht^r  b« 
sc|Hinitc.-d  viih  the  fiinH'|s,  The 
it[Hujiu'  jmicbcsiK-fasionally  break 

Fally  Pr«rl>r.r«tloi.  of  Ibe   lnlcm.1  Coil  flf     dowll,   tbi?  (X'llfl  anj  dwtrOTVll.  the 

uh  a«i«:  ■■••ii  T.-n..»hh«i.he  p.tri.«.    ion-rceHuIiir    siilwi»ncc     K^ften^ 

•cMlered  ovrr  Uw  Unltift  memLmiH-  i>f  iti<<  ^ 

vwmL  a  v«(7  uiii)  i«yrr  |.ri'i«i  oir  aiwi  •  aiid  uic  ^nuiuliir  d<'>bni<  15  car* 
ar«..bo-i™B.b^,nmp...fn.i.m,,k.r..w«.M    ^j^  ^     ^^      nmiUtion, 

UMi(tbtrlbuiV'i)i^{  bi  la  ittr  liiilttw.  -        ■  ' 

l«ivinp  small,  irrvjiular,  super- 
ficial erowonii  upon  the  lining  lueinbninp  of  ibc  vcwtcl.  Thtwo  cro- 
Bti>n.>v  are  nut  ulren  in  the  trui-  feiiiii-  of  that  terui.  nui  being  the 
result  of  an  active  process.  Tbev  rcKcniblc  the  !<npcrficinl  erniiionii  »o 
(^ntntnon  upon  ibc  roiicoiis  im-nibmrK-  of  the  stomach,  m  ilestcrilieil  by 
Dr.  Wilson   Vf*\. 

Simple  fatty  (IcfiPiieratioD  may  necur  in  nny  arterr,  but  it  in  iu 
tlif  itinullcr  om^.  in  which  il  w  mon'  pspwially  liable  ti>  aflivt  the 
exiL-nml  colli  (Fi^.  H),  thai  it^  injurious  influence  is  woBt  murkt^ 

Here,  by  dimiiiUhing  the  elaniicil^ 

•■*"*•  "•  attd  coutraclilily  \yi  (he  vesael-i.   it 

cftusea  {le;:eiu*iiiiive  chanj;e«  in  the 

pnrtH  irhich  iliey  supply,  niiil  nften 

b-ads  t*>  niptiire.     Tliis  \*  cxt-mpii- 

fic<I  by  many  t-a.-'e?  of  chronic  ecre- 

bml  MineninjL'  and  eerebml  beuiur- 

riiime.  although  here  ntberoinatou» 

are  often  (uw«K>iftteil  with  the  niniple 

fatty  changett.      In   the  Inrgt-r  arli*- 

r>UT  i:>(-«r>ii.-niii'ju(>r  <MBiUiv«<wlii  <(r     rioH.  as  the  aorta — where  it  u  cx- 

t\»  H-drr.  ih«  .  r^  ..r  ^uniihr  RhKtar.    cwliuijlv  coiiiiiioii— il  il*  of  Iww  im. 

aiiWM  I  «,  a  mall  •nrty.  Itaf  n«l>  of  '^  • 

vitiokan'»i(M«haiu>b'iiiHii.  h.*i->(.ii-  ptirtoiice.  the  intiiiminaiorr  proeew, 
SjSJ^w  "J  ^  -«••>".  r..!  bk«i.     nih^^nu,,  living  hert.  .'  br  morv 

•  I'-Ii'teriuiiB  L'flcct. 
Fatty  Deeeaeratioii  of  Capillaries. — The  capilhuio)  may  alan  bo 
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the  seat  of  Ibtc^'  changes,  i>«pe«ial]y  in  the  nervou*  centi'es,  and  in  the 
kiilnu^a  in  Brighi'a  disease.  (See  Fig.  II.  ft.)  The  process  com- 
menccR  in  the  enilutlieliHl  cells,  an<l  iiiov  involve  cunsidemMe  areR« 
of  tlie  wpillarv  wall,  m  that  mptarc  is  often  the  ultimate  result. 
IThia  is  common  i&  the  smallest  cerebral  Mrml-Yt>>i.<ielri,  where  it  iK 
wmetimes  a  cause  uf  verubnil  (capillurj^)  bcuiorrhaj^. 

pATnr  DsosNERA-noN  op  Musclb. 

Both  striated  and  Don-atriated  muscle  may  be  the  Bcat  of  fat^ 
degeneration.  In  Iwlh  lliy  njuscutar  fihiv-t-ells  are  the  seat  of  the 
change;  they  become  filled  with  liit-gmn>ik'!(  and  are  idlimtitoly 
destro^'cd:  the  process  thu;*  differs  essMitially  froni  fatty  infllta-atjon 
(p.  65). 

In  non-8triated  muscl«  llii!*  change  \»  fi-e<{uentlv  met  with  in 
the  mi<l<lle  eoiil  of  arteries  which  are  undergoing  fatty  degeneration. 

In  striated  muacle — hutb  in  the  vidnitutry  and  in  the  involun- 
tury  of  the  heart — tlie  cjirliest  stage  of  tlie  alTeirtion  is  chanietcrizcd 
by  an  inilistiiictncTts  in  the  Imnsverse  markings  of  the  fibres,  which 
in  many  part^  become  atudded  with  minute  particles  of  fat  (Fig.  12). 
Tlicse  grndnnlly  inereasc  in  niiruher  and  xine,  hut  ahmi.st  alway« 
remain  sniiill,  and  are  nHually  tlistributed  somcwhnt  irregularly  with- 
in the  sarcolemniu.  In  some  parut  single  rowii  of  grnnulc?i  iirc  found 
running  along  tlie  length  of  tlie  fibre;  in  othere 
liiey  are  grouped  aiound  tbu  nii('k>)  or  arranged  in 

kosverve  lines  correspntiding  with  the  wtriw  of  the 
miiHcle.  The  fibres  become  extremely  friable,  and 
are  readily  broken  up  into  short  fni-guieutb.  As 
the  process  advances  tlie  iranMverse  miirklngs  en- 
tirely disappear,  and  nothing  but  molerular  fat  antl  rmij- ncBomniiioB 
oil.gh.bnles  ai-e  seen  wltbln  r!ie  sarcolemma.  The  "[>?".'«"''*'  ^*T' 
Mwcidemnia  itself  may  ultimately  be  destroyed,  and  "»«•■;  *.  '""m  "d- 
nothing  remain  of  ihe  original  fibre  hut  the  fatty  '^"™^'  ^  *"* 
debris  into  which  m  albuminouH  constituents  have  been  converted. 
Thi*  is  Irm-  "rmty  degenemtion  "  of  mnBclc. 


Flo.  12. 


Fattt  Deigrnbration  op  the  Heart. 

It  is  in  the  heart,  thai  tiitty  degeneration  of  muscle  is  most  fi-e- 
quenlly  met  with,  and  here  it  asflnme*  n  most  important  nspect  from 
the  deleterious  inflnonce  which  it  exercist*  upon  the  motor  jiower  of 
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t)ii'  organ.  The  d^^neratiou  may  t*e  difTiutL-  or  circumscribed,  acnir 
or  cbri'mic.  Tlic  widor  llie  t<.\ti-tit  of  tiwiie  lliiit  irt  afletrlL'd,  Uie  Icsw 
ulvaiiccd.  ks  »  rule,  i-i  tlie  dcjjfive  of  degpncratiou.  It  i^  in  tliiMi* 
ciirtO!!  ill  wliicli  small  ti-ac-u  uf  tissue  ooly  urv  iiivolvfd  tlial  tlic  }iro- 
Pi'iai  is  mt-t   with   in   \U  moot   iidvnnc-iNt  sla^e. 

When  the  rliniige  is  flight  and  more  or  \tv»  gvm'nil,  the  tnusclv 
\*  Komewbat  ^fter  and  more  Hnhby  than  natural ;  it  iji  mon"  friable, 
and  often  breaks  with  *  mh  gmnuliir  fViicture,  and  \\»  color  is  railicr 
paler  and  more  opaiiuu  than  ibat  of  benllbv  cunliac  liwuc.  Tlii' 
nii(.-n«,M-niw  itbfiwi^  ibc  niiurular  fibrtw  tn  baVL*  losi  \m  hhiic  i-xienl^ 
ibpir  striutiun  and  lo  contain  granub^  of  fat  (t'lg-  13.  a). 

The  difl'ib'v  form  of  dogeneration  may  be  du«  tci — 1 .  DiseiMs  in 
wbiuli  liir  oxidation  iiroccwes  are  retlueed  to  a  miniDium  in  niwft 
which  luv  attended  bj  marked  amcmia.  whether  gradually  or  rapidljr 

Pjo.  13. 


L. 


^ 


AnitvPaiiy  r>rs«ii*nUiM)»rilr«n*ii4ofnU>«rMtMr)r-*i  o.  lu-nn  ,  6.  rmiit*  aMmbIhU.  TM 
wbalt  oftLo  iMMn-llHUe  «m  «flfe>ctc4,  And  alMiUw  movctr*  in  'Kbsr  |ioru  of  ib«  bady. 
y  MB 


indiii*cd  :  Jiiich  arc  niiiriiiin  from  repented  or  exceJpnivp  blwdin^.  jicr- 
nicioui*  nliteniia.  imIviiiii.'(.iI  leukiemiu.  mali}*natit  and  other  i-acbeXtlC. 
Tlie  accoinpanyitijE  dmvriii^;  (Kijr.  13>  was  taken  fnmi  the  ira*e  of  » 
Hcakly  youn^  ^irl  who  tulw  tiinier  my  care  miRVriiip  from  flli;:lil  tbI- 
viilnr  ditwa^e.  She  tpiirklv  ^iit'ciimbed  with  neiile  fntty  de^reneratton 
of  ibe  bciui  and  utjicr  niu»i,-K-».  inducetl  by  a  p^'^i"*^  ^*^*^  '*^  blood 
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ilurinu;  a  luenstniul  period  and  by  inability  to  retain  food.'  2.  Cer- 
tain poiiion.<4.  etfpcc-inlly  plutsphorux.  lint  aha  nrscnic  anil  tin-  mineral 
luniU,  in  csisvs  :<iurvivitig  u.  fi>w  dnvs.  H.  Acute  infuTtivc  febrile  di»- 
fiutm.  espooiully  iliptillieria.  in  whicli  u  Kuuiewliat  liigli  dfgrcf  <if  degen- 
eration nmy  U'  aUuiiied  ami  be  the  uanse  of  sudden  dejith.  Interfer- 
ence  with  the  circulation  in  the  eonmary  arteries  is  also  a  fre<|ucnt 
cauite  of  a  more  or  les-s  general  dojieneration  nf  the  niiwcular  tisitue. 
Thu  occurs  especially  a»  a  result  of  aortic  inoompeteiice,  and  explains 
the  early  failure  i»f  eardiac  power  in  this  furuj  of  valvular  diseaise. 
Atheroumtous  ciianges  at  the  orifices  of  these  ailerle^  lead  in  llie  «nie 
way  to  iliBtiHe  fiiny  degeiienition.  Adhejiive  pericardilU  and  myo- 
carrlitis  act  iiiTnilarly;  ihey  at»n  hamper  the  heart  iiieehanically,  and 
the  cause  of  the  iaHammatiuu  «cis.  iujunou!>ly  on  the  tnuscle-cclls. 
Sonietiinw  the  d^ciieratiun,  although  perliafts  mure  or  leftft  general, 
is  much  more  advanced  in  ^ome  part^  than  in  others.  In  !<uch  eiKses  the 
heart  prescntKa  mottled  appearance:  npinjUepale-vcilowiKli  ur  hmwn- 
iah  patcfa««  are  seen  irregularly  distributed  throughout  its  substance. 
These  patvbeEi,  whiuh  vary  considerably  in  size  and  furm,  are  met  with 
■wptHdally  ill  llie  jiapillary  luuselits,  the  eitliiminv  cariit*)^,  and  in  the 
layers  of  fibre.-*  iinuiediately  heneatli  the  i-nilocanliinii.  They  may 
atw  uevur  betieath  the  pericai'diuin  and  in  the  deeper  portions  of  the 
otpu).  They  corrwpoiid  with  the  nioiit  degenerated  p<»rtii>iis  of  the 
tissue.  They  are  soft  and  Haldiy,  and  have  a  roiieti  i-oiiJ^istenee. 
n-aring  readily  under  the  linger.  I'nder  the  raieroecope  the  fibres 
nn-  seen  to  ho  in  iin  advanc^nl  stage  of  fatty  depenenition.  their  s.ir- 
coleiumala  coulaiuiug  molecules  of  fat-  and  oil-globule»^  Mliieh  In 
many  parts  have  escaped  ivud  lie  free  amongst  the  surrounding  lesK 
degimerate  tis.»ucs  (Fig.  12.  f').  These  uiore  locidizeil  degenenitions 
arc  iniXHi  cotnnion  in  old  people,  and  iisiudly  residi  from  considerable 
diseasQ  of  some  branches  of  ihe  cnntiuirv  blcKHl- vessels,  mid  not  from 
cunditioos  of  general  aniemiiu  The  peripheral  layers  of  niuseular 
tL'U4ue  also  frequently  undergo  extensive  falty  ilegeneration  as  the 
n-siilt  of  pc-ricardiiis.  The  connection  between  ihi-se  hicidized  degen- 
erations and  rupture  and  aneurism  of  the  heart  is  well  known. 


BROWN  ATROPHY  OF  THE  HEART.— Sumewlmt  allied  to, 

and  ocnusiunally  aitsociated  with,  fatty  degeneration  of  the  heart  is  the 

condition  known  iishniwn  alrnphy.     This  consists  in  a  gradual  atrophy 

cftlnjunidciilni  RI>re-s  together  with  the  formation  ofgrauulesof  bi-owii- 

'  Trmu.  Oia.  the.  Limd.,  vol.  viii.,  1876. 
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isb-Tcllow  or  l)|Bct:i!<h  pigtncnt.  These  granules  of  piginrnl.  wliicfa 
are  probublv  tlii^  roliiriii^  iimiU!r  of  tlic  iDti!M;k>,  hi'o  either  grouped  in 
clasiera  arouii*!  tho  Diivlci  or  more  jrenonillv' ilit^tribntul  witlitn  tlio 
fibre-  .llif  fibttv  HIV  ft'i.'i|iieiitl^',  at  iIk*  wune  tiini.-.  tbv  i-vat  uf  more 
or  \wi  fittt^  ili'jR'Uvnitiou  (Fig.  14).  Tliis  change  ukuuIIv  oecunt  n 
u  oetiile  one  or  aj<  h  part  of  grncral  nuimdmiis  from 
oilier  muses.  It  is  »lso  met  with  in  sotnt*  cms^s  of 
cardiac  hy]>crlro]kh_v.  its  rwrognition  ia  in  most  raw* 
ixupa«eible  without  the  aid  of  the  niicroeci^ie. 


Flo.  M. 


«r  ibr   II  ts  •  r  I 

•hiiwIiiKitii-cnn 
altw  <ii  )>lmicm 


Fatty  Degeneration  of  the  Sidnbts. 

Kntty  dcgon<T!itioii  of  the  kidnevs  freniiontly  occur* 

lut  H  rv8(ilt  of  itjflmiiuititioti  of  the  organs.     I'hit  boo- 

ODdary  degeneralion  will  be  alluded  to  when  Irtvi- 

itig  of  n'iml  inllamnia lions.     Primary  fatty  degriiri^ 

antwihro.  Tfco     aiiun  is  much  Icssfi-o^uetit.     It  niunt  bo  home  in  mind 

•ntMP  i*n.  imdM.     ^I'*'  'he  renal  epithelium  very  commonly  coninihemon 

■mw  vltKlii  fciiy     or  \«m  fat,  but  it  i-t  only  when  thii*  is  exccjwivr  that  it 

ateluaoftAo*  l » . 

XML  can  be  regarded  lut  u  diMno^i-il  c(iii(iitioii.      Thift  exciw- 

sive  formation  of  fat   in  the  kidney  \*,  I  think.  Irw 

raiumnn  than  i»  generally  ■*ii[>|Kwe<!.      It  is,  Imwever,  occu«ioimllv  met 

with  in  chronic  diffea^e^.  iwpeeinlly  in  pulmonary  phtliisis.     It  is  alw 

a  n«uit  nf  poisoning  by  plioH]ihoniiii. 

!n  simple  fatty  di-genemtion  the  change  is  nsunlly  i*onfined  to  the 

ei>ithrlium  of  the  tN>rtex.     The  cortex  proscnla  on  sn-ction  a  oomowhat 

yellowi^fh-white  Hiirfaee,   itften   slightly    uiottled  ;    und    this,  in   mowt 

caMv,  w  most  morke*)  near  the  \»vtv»  of  the  pyrnmidit.      There  IB  no 

adhmion  of  the  cnp-oilr  nx  granulation  nf  the  surface.     51irro*rop- 

icntly,  only  the  riurlci  (if  ihe  ve*»els  and  of  the  connective  liiwut'  Atain 

well.     Tills  change  appears  to  inlerfcre  hat  little,  if  any.  with  tli« 

runctinri*  of  the  o^gniiNand  in  this  rvspei'i  ii  re»*roblp8  the  sTialngous 

jihsnge  in  the  liver.      It  is  not  uHiinlly  uecompanied  by  Dlbiimiiiurtii. 


Obbbbeal  Softening. 

ThU  in  perliapft  the  mom  suiiahle  pUci>  to  itpenk  of  cerebral 
ing.  iiuu>much  vf>  fatly  degeneration  of  the  brain-ti»4ine  tisually  coD- 
stitatw  n  prominent  fcuture  in  the  hictoricnl  ehnngiii.  Softening  of 
the  iHrre hnil  nub.sianiT  \a  ivseiitiully  a  unTotie  pr(H*««.  and  uiay  rrMilt 
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from  any  condition  intiTfcring  with  blood-sunply — riz.  infUmmaiinn, 
cmholiRm.  ihrfttnbo*is  of  nrtcriw  or  (mucli  more  mrcly)  of  \'oiD». 
Portiou:^  of  the  liniin  wUicIi  aro  the  svaX  of  iIlik  cliau^'e  may  be  iu(.>rely 
nnhur  sofierihaii  tlii'siirrouiiiiiii;^  bi-iikby  tisBuc,  brwikiii;;  iltfwii  imnv 
remltly  under  h  tttri'iiEii  of  w»ti:>r  wliicb  is  ntlowrd  to  Oil)  npoQ  them,  or 
t\\f\  may  be  L'oin[>Iet«-Iy  liiffluent.  They  iiro  m-vi'r  dwtinorly  eirctiiti- 
JKTribed,  bill  |>.iss  by  iiim^nsiblt'  gi-siiations  into  tin*  Ufighburitig  lit^siio. 

Umler  the  inicn>M.'0[M.>  ibu  change  is  M>eD  to  couKJst  in  n  iliHintcgni- 
titiri  iif  ihc  in*rve-tis.iiie.  The  fibif»  HuftV-r  cHrlii^M  :  their  vhiir  f^iib- 
fiUinec  fimt  toiigiihiu-i*.  thru  brcjikH  up  into  nuisw-H  of  various  sixes 
(myelin),  wbieh  give  plnco  to  mossi-.'*  of  fine  fni-gni miles  \  ihose  prob- 
ably ofiufisi  chieliy  of  fat  liberaleil  from  the  sheiuh  of  Suhwunn  rslher 
tlisn  fitnnt-tl  by  iiKUiinMirpbosis  of  hI)(iiiih>ii. 

Next,  whi'ii  ;:ray  raiili(.'r  is  iuipliciilt-d  the  lurgc  nerve-cells  are 
iDvolvoft  in  the  necrotic*  HtAge,  but  tliough  full  of  gmnntei*  tlicir  out- 
line may  long  rvmain  vjjiible.  Lastly,  the  nvuinfjlin-ccIl.H  arnl  ibiwe 
of  tbe  suikU  bloi»i-ve»s(>l!<  <j[?geucrute  similarly,  and  the  Uiviiui'  i!<  thus 
convcrteil  into  broketi-ibiwn  Rbret*.  ^riiiiiihir  mailer,  und  molecular 
fat,  ■nioiijjst  wliich  nre  iiiMuy  gmniilo-CL'llrt  (p.  IjiJ).  ThccL'  f^^rpuscleH 
Hre  most  common  ami  fonii  cbaracteristi)-  object.-*  in  wrebral  ."ioflciiing 
(Fig.  15):  they  vary  from  y^g  lo  jj^a   inch   in  diumet^-r.  and  the 

mnlfH  tliey  (vmiain  are  probably  ofti'U  inyeliii  anil  not  fat.  Many 
^rc  formpil  by  dcgoncnition  of  ganglion-cflls  and  iieuTOglia-crlls.  but 
iii«ny — perbnpR  most — are  leucocytes  wbJcVi  liiive;.  taken  up  grHnules. 
Ultimalely,  all  trace  oi  structure  i^  \(i*X, 

The  color  of  ibe  softened  portion  varieji  cnnpiflernbly,  chiefly  with 
the  amount  of  bbiod  ni  the  vcssclft  or  i'Xtrnvii»^ati>il  into  llii-  tiiwuci. 
It  may  resemble  that  of  the  Fiurroundin^  bi-nlthy  tl^uc  or  be  of  a 
Tellowii>h  or  reddish  (int.  According  to  these  variations  in  color 
cerebral  Mifteningn  have  bi>en  cliuu>ificd  into  whitu,  ynUow,  and  red. 
As.  however,  a  yellow  softening  may  he  but  a  Inter  stage  of  red, 
a»  white  mav  be  Micce<*dod  by  reil  due  to  lutitoiTbage  into  th*?  area, 
and  as  softeniii):"  of  iutbunmatory  and  of  !>iiiiple  degcnenitive  origin 
inay  be  lo  the  miked  eye  indi8finguit<babU>,  this  eltw-tiii cation  hn^  little 
prartical  or  Hcientifiv  %'aliie. 


WHITE  SOFTENING  is  ?ometime.»  acute,  b*ing  due  to  embolism 
of  one  of  the  larger  arteriCH,  iii>ually  tmon  caui>ing  death  ;  but  far  com* 
monlv  it  in  obronic,  occurs  iTtipeciallv  in  the  aged,  and  i^  due  lo  grud- 
ttal  narrowing  of  tlie  »rt<'rieH  by  chronic  enilarlerilis  (alheroinii),  while 
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imptitniiciii  or  ibc  heurt-fdrci-  Iteioji  u  miKsiiliary  caose  of  imitcrfift 
blontWappty-  Namiwing  of  the  aru-hw  from 
BVi>tiilitic«*ii(larteriti!i  will  nct!<imilartv  niul  t-ar- 
lier  in  life.  Thf  pnn.x'K'*  is  rwillv  one  of  Kifn|»tr 
nwntsLs,  Nudden  or  j^nutuiil :  in  the  latter  cmo 
llicre  is  no  reason  for  heuKirrhaj^e.  Jiml  «*  to 
iJie  foniier  ii  is  a  fact  Hot  certaiul,v  cx|ilaintffl 
that  inlkrcliou  is  raru  after  enibnibmi  of  \ht 
hniiii.  ('oni*e*nientlv.  ilip  wifteiiing  area  is 
untinged  by  blooj,  and  prenviitfi  either  a  dirtjr- 
whiti>  coloror  IooIch  like  the  bmin  amiind.  !t 
may  be  niRn^ly  wd'teiieit  or  diflluent.  and  may 
rcsnli  in  a  cysi  of  dear  6iiid  idthnui  atttf  Uttoth 
pif/mrMt  in  it»  wrt//or  in  n  j^nir — the  I«  1 1  or  ap- 
pearing at  5rt(|  n»  a  inwhwork  the  npncvai  of 
which  iiTv  full  of  milky  flui<i.     Before  Uie  eir- 

rulatiau  han  reased  and  tlu-  death  of  all  (be  elctiietits  in  an  imw  of 

white  HofteniDg  if*  oimpletc  a  fattily-def^neraied  re^tet  may  linntt  into 

tlie  arm  and  irantifonn  it  into  one  of  re<l  ftoftening. 


Fiij.  16l 

Clironlr  Wbib'  t*(>ni'ntiis 
at  Umi  Itmlu  Kniiular  mr- 
|iUit'k-n.l>n>lwti-Uii«  II  ritrvr- 
ibnw.  ami  fklfraiiiilm.  or 
«til*-h  tli«-  dunaMd  Mll>' 
•  bUWv  U  HBpOWd.  Till! 
«M1V  nr  tWB  IMMjl— tell  wlU 

«•    piotaUr    aer«««clli> 
yttL 


RED  SOFTENING-. — Thix  ix  i-ommonly  dependent  upon  Taaeolar 
ob»lnirtion,  cither  from  enilmlism  or  thmnibo:*iR.  Tlierc  in  collfttt^ral 
bypeneiuiit,  ruptnri-  of  ett|iiIlarieTk,  lUid  exlmviisalion  ot  MixhI  ;  llie 
■oftctml  tissue  UMially  axliibit«  re<l  |K>int>i  and  piitclieti  luiufflcl  with 
white  and  yellow  ;  the  pnii-h  ifi  s^tollen  in  proportion  to  the  hrmor- 
rha^o  and  fcdema.  and  i?*  nin*ty  difHiient.  Reil  Honenin^  ts  moat 
conini'Mi  in  the  vatt-idar  };niy  ninrter  of  the  I'ortex  tind  of  llie  baaal 
ganglia.  HvU  sul^euing  is  alw>  Nometiiniw  it.«9ociuted  with  tlic  chronio 
white  variety  (m^c  above).  I^ai^llr.  it  may  be  inflammalory.  (See 
"  InHaiiimstion  of  the  Bmin.") 


YELLOW  SOFTBNTNO. — This  is  »  later  clafre  -if  red  i*i)(>m- 
ing«  find  like  it  i*  tj^imlly  situate  in  gray  matter — ehiefly  of  the  <t«n- 
volutioni!.  The  color  is  dm*  to  the  pn.i*«nee  of  altered  hloothpigrapnt, 
the  riwult  of  tile  pn*viou9  exlnivaMition.  The  pi^nenl  may  be  sewt) 
mn  line  dark  gmnnlen  nnd  hiematoidin  iTyKt:iU.  MiTiitlert*d  tliruiigh  the 
crllKofthe  neurolgiii  and  tin-  nerve-cells  of  the  gray  matter;  ni  firrt 
•tglit  the  gniniilex  look  like  fatty  particles  but  are  diAtinguiit.hed  ty 
their  dark,  binek  (^ilor.  White  und  yellow  soHcniug  may  rcamin 
linrhatlgetl   for  long  iieriiMk. 


CLOUDY  SWKLLISO. 
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CLOUDY  SWELLING  (PAKENCHYMATOUS  OR  GRAN- 
ULAR DEGENERATION.  ALBUMINOUS  INFILTRA- 
TION). 

Till)!  is  s  ver^'  frcijueiit  fhuiigf,  Ih-iiiji  f'luuci  iu  all  ilihuaj^s  attundml 
by  consideniblc  pyrexia.  Wickliiim  Li'jtj;  and  Liebermuiiiicr.  Iiiivinjj 
proiliicerl  ir  by  submitting  animnU  to  h  high  external  temiicratiire. 
rffgnnl  the  change  9»  <liie  siuiiily  Uj  the  tVx'er,  wliicb,  thoy  say.  cmiim» 
invrea^itl  destruction  oi'iilbunipn.  This,  however,  scciiib  like  arguing 
iu  a  circ^U-,  for  it  in  in<'riL>a.4i'i|  ik'structioiL  of  tiKsiie  >^hii.'h  jiroduwK  the 
clcvaiion  of  tcmperaiiire :  more-over,  tbe  cbange  is  not  most  innrkcd 
in  lr»ng-<Mnriniio(l  soonnibivv  fe\"ors,  hut  in  the  relativelv  ohnrt  pri- 
mary fevvn*  of  ihu  aciitv  specific  di»ea!*fs.  Fui'tlier,  tbe  degeiieraliou 
i»  specially  pronounced  in  bad  cases  of  diphtherin.  in  which  disease  the 
temiicrature  is  often  low.  AH  this  leads  to  the  belief  that  the  ini<*c- 
tivi*  utaterial  in  the  blood — tbe  coMMi  of  the  fever — ba.s  a  more  nv  le*i 
deleterious  action  on  the  tissues.  This  is  supported  by  the  observa- 
tiou  that  cloudy  swelling  is  the  first  change  noticeable  in  poi.iijuing 
tiy  phoAphnnts.  arsenie.  and  the  mineral  acids,  all  of  which  lend  ulti- 
lualely  lo  fatty  degeneration  of  jimioplasm.  Laslly,  cloudy  swelling 
IB  foubd  in  inttamed  purts,  and  wo  shall  see.  when  considering  inflani- 
malion.  that  it  is  alnayt*  due  lo  the  uclion  of  an  irritant  which,  if  it 
yivvv  t}\'  wuUiciunt  intensity,  would  produce  death  of  tliy  tissue.  It 
would  appear,  ihorefiwe.  that  cloudy  (iwclling  is  duo  to  the  action  upon 
llie  (ii4i4UfH  of  wMuc  noxa  which  trmh  to  fjiiise  their  d<-alli  :  elevation 
i>r  the  teuipvralurc  of  |>rotopla!(in  ahuvc  the  nomial  iiiidoidjtfdly  nets 
iu  this  WBjr. 

Ill  con.'^ideriiig  tbe  bistnliigy  of  this  change  we  cliall  find  ihal 
uilvauccd  chtudy  swelling  pasai-s  insensibly  into  fatly  mcmmorplioKiH : 
it  ifl.  therefore,  to  be  regarde<l  s\»  tfie  fret  utrp  toivarti fntty  mftumar- 

SEATS. — The  targe  raaflSM  of  protoplasm  naturally  show  tlie 
change  most  piniidy — the  liver,  kidneys,  and  luuscic!' — bm  probably 
nil  proloplnsm  suffers     The  change  may  be  much  more  udvauced  in 
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jwme  orgaiiA  cliati  io  utken,  owiii);  perhaj)^  to  differences  iu  tlie  local 
circutulioii. 

NAKED-EYE  APPEARANCES.— When  the  chiuig<^  ut  well 
D)arke<l  the  organs  (liver  or  kidtiv^  J  arc  sHghtty  swolluu.  and  msj-  b* 
either  luia^mic  or  slightly  hviwra'ciic  ;  ihu  Buriact;  uf  s  sttliun  bttlgus 
up  >H>nt(>u  hut,  tbv  tiiutuv  i»  wore  or  less  murkedlv  o|iai)iio.  itiid  is  Hoftar 
thun  natiim). 


MICROSCOPIG  APPEARANCES.— Thf  cells  ar«  mmoUcu  nnd 
their  )>n)io]»lajini  is  finel;*-  granular,  llie  nucleus  ami  any  ccU-slnicturp 
hcjiig  abf)(.-nrc«l  or  l'Vl-ii  Jniltiitingtiishnhlo :  the  ^runulm  rofmct  Uj;ht 
but  feehtj)*:  they  lii^t^uilvc  in  dilute  ncetic  acid,  tut  not  in  ether,  and 
are  ihorerori>  alhuniinous.  Iti  ikIviuk.-«<I  caM.f<,  Urgvr.  stmnglir •refract- 
ing granules,  blackening  with  or^niic  lu^id.  Milubtu  in  ether,  but  nut  in 
acetic  acid  (fatty),  are  found  aKsociutcd  with  the  albaiuini>iu>  granuirs 
which  wiiuld   first  appear  like  a  pi-ei'ipitiite  in   the  ceJU. 

BFFECTS. — DoiibtleM  thid  clmnge  iiii|Miint,  in  proportion  to  Its 
degree,  the  vital  activity  of  the  cell;  yet  there  can  be  no  doubt  but 


Fm.  Id. 
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lint  bum  •  CU«  »r  Acot*  KbmnMloB 
«nii  tlljib  TMUpnaOtn-  Uif  tlver-fvllt 
■it<t)lwiiBml2niiiii1>r,U>p  tiii^lritala  mmtif 
btlnit  Aliuoat  lRdl»UDinil±lialrit.    >i  3W. 


HiuruUr  llwue  of  UW 
llrul,  ttam  ■  i^h  u(  Hrvor* 
Trpbold  Tevei  tlw  Mew 
>K  (Mnutu,  me  miekl  ofr- 
■riiml,  ani)  lit*  Mriallon  InM. 


thai  it  is  roniph^tely  remveriKl  fnitn  and  disappeartt,  leaving  nu  trace, 
when  ihc  disciuic  producing  it  does  not  prove  fatal.  Uf  v%nmv  iu 
in""l  scrinnn  action    is  u[>on  the  heart. 

The  Liver. — Here  the  change  in  nnually  most  marked,  and  if  abso- 
Inlely  lypiml  (Kig.  l'J>. 

Th«  Kidneys. — The  corti^x  id  typically  affect«d.     The  Mulpigliian 
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brxiicsand  tUe  p^TumiiU  am  usuullj^  li^pcnemic,  unci  cuutrast  witli  the 
p»li<  viirtitx.  Tliu  Uihii]  {![>ittif>liiiiii  prmfeiitM  iIk>  u[)).ii>ai'iiriciv  above 
dpscribtnl;    they  are  welt  seen  in  tlit-  early  stajies  of  tuhitl  nephritis. 

The  Heart  and  Muscles. — The  henrl  lu'itotneM  slightly  opaline, 
piUu,  uiil  suit.  Tho  musculur  tibre»  urc  liiicly  ^miiulur,  uud  have  Imt 
their  ilijtiinct  siriautin  (Vifj.  17).  Such  a  e'lndiiioii  miwt  niatcriiilly 
interfeiv  with  ihe  i'<iritraetilo  jtower  of  the  nrgau.  A  wiinihir  chiinge 
18  tnct  wit)i  l««4  frivjuetitly  in  other  niu>wle:!i. 

Th«  LungB. — The  chjinjn;  caiim<t  ho  reco^'iiized  by  ihe  iiaktil  eye. 
The  epitliulial  celltt,  acconllD;^  to  IJiilil.'  MWell  ami  hecomu  uinrkedly 
granular  fntiti  the  prL»en<rc  of  alhitmiiiouH  arid  fatty  particles,  and 
diey  heconie  loosened  Troni  the  alveolar  walls. 


CHAPTEU    VT. 
MUCOID  AND  COLLOID  DEGENER&.TION. 

Mdooed  Dbobnbbation 

DEFINITION. — Miimid  defeneration  eonfiftts  in  the  transromia- 
tion  oT  the  alhuTnitioid  con(«titiieritM  of  the  liKsiie.^  intit  mucin. 

Chemically,  mncin  is  closely  allied  to  ulhuraen,  more  so  than  to 
either  g«Utia  or  choiHlrin.  hike  albumen,  it  i»  met  with  U'Uly  in 
ulkalitie  lluiiU,  being  held  in  solution  by  tbi;  fi'ee  alkidi;  it  \s  pre- 
cipitated by  dilute  acetic  acid  and  alucihol.  It  difTeri^  fVoni  ulbuiuen 
in  not  Rontaining  sulphur,  in  being  iiuHihdile  iii  an  excosH  of  the 
»cid.  and  a!>K>  in  not  being  precipitatwl  by  boiling,  by  tannin,  or 
by  hiehlori'le  of  mercury.  ThesJe  two  I'eagentJ^  will  distinguish  it 
aim  from  gelatin  and  cbondrin,  which  are  both  precipitated  by 
them. 


CAUSE. — 'ITii.-*  ia  unknown.  Ft  apjKsirs  to  be  »  reversion  to  an 
earlier  state,  for  in'  the  fistus  the  connective  titwues  confix!  almd-ot 
entirely  of  »ofi  muein-yielding  sulistanee:  tlic  unihitieal  eord  uiid 
vitn>uu.s  humor  retain  thii«  peculiarity.  Thrnughout  life  a  ninenid 
change  occunt  physiologically  in  the  ftecretion  of  mucuii;  a  elixir 
drup  of  mucus  appeanit  in  the  protopln^ni.  and  incretit<es  till  the  eell 
'  LMogtmeHUundiinff,  TvlKrkiUo*tt  wad  Hc/aaadtueM. 
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faunta  anil  tlii>  muciw  ix  4!viunuitL><l — llie  cell  not  Iwiiig  lUwtrayvU.  us 
a  rulo. 

In  msrxcBdema  all  coniiorrivi?  tltfiue  h  more  or  tew«  ioBltratcfl 
with  u  thiij  i-iuuiuitiiug  u  large  (|UHiitit;r  uf  uiuuiu.  The  liisewv 
aSectH  adultM,  gimerallr  fcniulcs.  anil  np|H->arH  to  bt-  due  to  atrajibr 
oF  Oie  ili^/niid  bodjr. 

8BATS. — Pathoimpratitf,  niucoiil  degeneration  may  affect  botii 
cclU  Hn<l  ititviwltular  (iulii>taiic't.'.  [t  is  lut-t  kIUi  iu  cutarrb  uf  luucviu 
mem  I)  nines,  the  tmnhforniH.iiou  occurring  niitch  more  r&pidir  than 
UMiIer  nomuU  conditiottH,  and  the  colla  Wing  often  ra»t  off:  aim  in 
coiinoriive  tiMtie.  carlilagv  (eopocially  ilie  interverlebral  awL  euvial 
cartilages  of  old  |H.>ople),  in  bone,  and  in  mimy  new  growtha,  not 
only  in  tbow  uf  connective- list! uu  tyiH^i  hnt  in  butb  cvlb  and  maurix 
of  cunireta. 

NAKED-EYE  APPEARANCES. — The  affectoil  y*T\%  arc  traus- 
fornied  into  a  homogeneous  colorjetts  matenul  of  a  m>fl,  mtieilagiDOOS, 
jelly-like  oonsiatence.  If  the  change  in  limiietl  to  ittilntisl  |Mirtiuns 
of  the  tiwnc,  the  softened  p»rt»  ttorrounded  by  thoM>  whieb  ure  unal- 
tvix-d  often  present  the  a]>pe«ranre  of  cysta.  Them  cynl-lilce  forma- 
tionf  eouLaining  nniirtiid  fubixiam-e  ait?  tiot  uncumuonly  met  with  iu 
the  (-(Htlal  caniliigeM  and  in   new  growths. 

laCROSCOPICAL  CHANGES. — Thfue  are  the  same  a*  in  the 
pliy«iuli»git'«l    pHK-ew,    but   the  celU   are  miith   more   ft^uently  d*- 

ulniyivl. 

EFFECTS. — <'ntnplet«  mncoid  degeneration  implica  aboGtion  of 
funrtiiin. 

OOLLOID    DbOBNER&TION. 

DEFINITION. — ("Mlluid  degencnilion  ct'n^i^ts  in  the  ineiamor- 
phof>is  nf  eo) I- protoplasm  into  a  i<ubtitanee  known  m  ''ooUoIgL" 

Chemioallr,  collnid  differs  from  muein  in  containing  Kidphor  and 
in  not   buitig  prei.-ipitate<l  by  acetic  acid  or  nU-ohnl. 

In  the  adult  many  ro^iivleM  of  tlie  tbrroid  t^ntaJn  rollold:  jt  h 
only  when  ihe  fomiaiion  of  ih'xf-  muteriiil  becomw  gencnd  and  excca- 
Bvc,  producing  one  form  of  goitn,  iluit  the  process  i»  )ii<re  to  be 
regarded  aa  paihologtcaL 


MUCOID  AND  COLLOID  DEGESEHATIOS, 
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CAUSE. — TbU  is  tjuite  unknown. 

SEATS. — 'Colloid  de^noration  occure  nio»t  ofU'n  in  the  thyroid ; 
ilifti  in  iKtrinin  nuw  growiht^,  bot)i  Mircfmiatn  iirid  cunvem,  anil  the 
Bocondary  growths  in  glands  and  elsewhere  will  uudurgo  the  some 
change.  It  iiiiiist  be  reiiiotiihen-d  lliiit  iht;  term  "colloid  tumor"  im- 
plied Dothiiig  atf  rvgoriis  the  nature  of  tUo  growth.  Oihor  m*\A  ni-e 
rare. 

24AKBD-BYB  AFPEARAI^CES.— Colloid  is  vo1orlcs»  or  jmle 
ycllovr.  glistening,  and  lias  the  consii«tcnce  of  mtlicr  Koft  gelatin, 
which,  iiidiwl,  it  tiiiich  rcseuihlL's.  Quite  smalt  points  nf  colloid 
catcli  the  eye;  they  do  not  f»tnin  dmrncteristicttllv  with  iodine  or  the 
aniline  dyes.  The  phyvicul  t-liararteni  uf  cujlold  timifuefl  are  thus 
very  different  from  those  of  iim(H>id  tissues.  In  advutieeil  ki»^, 
however,  colloid  may  wjfteii.  and  niiis-ses  of  softened  eolloid.  sepB- 
mtwl  h3'  Rppta  of  compamtively  undegenemte  tiswue,  give  the  iippcar- 
iinee  of  cy^CM  in  a  tumor. 


Flu,  18. 
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MICROSCOPICAL  CHANGES  (Fig.  18).— One  or  two  nxinW 
nuk-iMW  of  colloid  iippwir  iu  the  cell,  iucretise.  and 
pii-<li  ikiide  tlie  nucleu^i  until  they  have  replaced 
aJl  proioplnxiii  and  llie  wW  \»  ninsiderahly  Kwolleti. 
The  nucleus  n.sually  atrophies  and  di^iippeant.  hut 
may  booome  colloid.  Neighhr>riiig  CflN  coalesce 
into  hinall  niuseoH.  and  the<o  agaiti  into  larger, 
which  not  uiieouiuionly.  under  the  micra<icope. 
look  a?  if  ibey  were  coiiccntncidly  larniiialcrl. 
TbiM  ihe  cavitieti  full  ol"  colloid,  altovo  rnentioiieii. 
are  formed.  Intercellular  itubstanee  atropbie!" 
nitLer  than  degeneratef.  whilst  in  luucous  degcii- 
frutinn  the  matrix  ih  frei|nenily  affected  by  the 
morbid  procew. 


CoUolil  c«llr,  (ron 
ft  rolbili]  cniKcr 
iHlaaflebcL). 


EFFECTS. — .\bolition  of  funotiou  proportionate  to  the  extent  of 
the  mcliunorfiba^^iie. 

ZbNKEB'S  DbOBNBEIATION  OV  MU3CL.E. 

This  change  hiut  been  regarded  ns  nJlicd  to  colloid  degonoiiition, 
hat  its  nature  in  doubtful.  It  wa«  fin^t  dew^rihed  by  Zenker  as  op- 
eurring  in  the  muscle;^  in  typhoid,  and  chiefly  in  the  ivcti  abdoniinifi 


82 


iWTBITlOy  IMl'AUiKD. 


oftJaetora  of  the  thigh,  the  'tinphrafrm,  and  tongue  muscles.  It  w  iww 
known  to  occur,  though  le«»  often,  in  other  tDfiwiive  febrile  diicawt 
(lunallpox.  C€>rcbro-a))iDal  tnoi)iii<^ilu<>.  tricbonoHis);  Bltutiii  the  nfighbiir- 
hniMl  of  buriif,  brui.-ws — rilhpr  bt'ford  or  after  sysii'iiiM-  ilcjilli — 
nbuccsses  and  tumora  of  mitsclc.  Probably,  aa  Cohnbfim  tnig)2;eKiod, 
the  iiniMiial  s|»{H>ar!([iC(>  of  muscle  tbii)i  afft-vted  ii*  iluv  lo  a  di>«iurb- 
ancp  in  the  ordinur)-  ^osi-morteui  cuii^ulatiuii  uf  uij^tisin;  1. 1,  "  'Imu- 
kcr'fi  ilegcncnition  "  b  im  exunipic  of  coa^ulutive  nixTosis.  The 
afipcarantx-  miiv  crrtaiiity  \w  |iioiitir(Ml  afior  «)*nren)ic  deatli.  and 
almotit  cextuinly  oceura  during  life  iu  6brcii  dying  from  aity  ouue. 


NAKED-E7E  APPEARANCES. — The  portiuns  of  intncle 
•fTectod  are  WMiiinipmnie,  juile,  BligliUy  lustrous  of  n  reil'lisb-grny  or 
brownish -yellow  ivlor.  arnl  abnormally  friable.  They  nppc*r  wimc- 
wbst  like  the  muncle  of  frogs  or  fish.  The  fibres  are  tievor  tmi- 
vereslly  affected,  but  many  nonuol  arc  associated  with  altftti)  ele- 
ments. 

Fw.  If.  MICROSCOPIC      CHANOES.  — 

■:t/''*Y  The  altered  fibres  are   much  swollen, 

ij"^  idL-  the  trnniivente  Atriution  lost,  and  the 
sareolunimaia  oecupi«l  by  a  hMinage- 
ncoos  stmctnrelesfl  material,  which  is 
exceedingly  brittle,  and  u.-sniilly  prp- 
eeiit«  a  wrinkled  appearuncc  or  i»  bro- 
ken lip  tnln^ven^;ly  int^)  several  irrcig- 
nlar  fnigmcnis  (Kig.  19). 


i 


V 


A  iV«1UiiinrUi«hilint*llil*rltr  rram 
k  Hue  uf  Tr|ih<iM  I'l-ii-i  |iri<|ji«r>ill<iii 
IfBiNrtl  AAB  UwUimiii  Willi  Kilil«r  • 
■itM.    X  »,  •••■•MO  S> 


EFFECTS. —  This  change 
Barily  im|iiiirs  the  contractile  |iower 
of  ibi-  iiitisele.  and  it  is  bclievetl  often 
to  leiul  to  rupture  of  some  of  rlit.'  fas* 
ciculi  and  hein<«rrliaj:e.  The  dead 
fibres  apiKW  to  be  readily  absorbed  and  <[uiekly  regenerated. 


HtAUNE  DBG&NBaATION. 

Thii>  name  was  givot  by  v.  Kecklinghuusen  to  a  morbid  el 
rhamrti'rited  by  tbe  npitearanoe  in  eellti  of  drops  of  a  substance  bar- 
ing uii  itppearance  like  that  peculiar  to  aJbumitioid  degeneration,  bat 
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DOt  giving  the  ootor-reactiuns  of  the  latter.  It  is  staiiifd  pale  yellow 
ky  ioilint!,  hiuI  in  otiicr  respects  fleviiiH  iilHcil  tn  *'  cwlloid."  It  ia  ku(1 
by  V.  Hooklin;^hausoii  to  he  u  iKtmisil  cori*ritiienl  of  t'cll-protoplasni, 
ami  to  be  ttet  free  wlien  the  cell  die.-*.  VeryHitle  i»  known  aljout  the 
substance,  however,  and  there  is  a  tendeuc;^'  <.m  the  purl  of  eomo 
writers  lo  iiiclmU'  iimlcr  this  hfadiiii*  all  motbid  chiiiifiej*  ixsuUing  in 
a  hyaline  appcnrance,  and  especially  ihiwi-  cine  tocimjruhitive  iieenwirt. 
Thp  chief  »ieiit«  of  this  t-hange  appear  to  be  the  arroncR  of  the  brain 
and  of  lymplmtif  ^lauds  ;  in  arterioles  the  adveiititia  i»  con»'erle<l  into 
»  shiuiiij^  thickeneil  hyi-r.  Jii  lar;;er  arleries  Wcouiiuj:  anenrisninl, 
Meyer  hiut  ile^erihed  iliu  yicldin;:  lus  bein;:  due  to  hyaline  degenctn- 
tion  alartih^  internally  and  pawing  outtranl.  The  shiuc  degenera- 
tion iet  said  tu  be  rre<(iif7it  in  intlaiued  parts,  the  connective  ti^sne 
being  alfectcd.  (iuU  and  Sutton  have  dc^rihed  a  hyuliii-Bhroid 
chan^  in  the  arteries  in  chroaie   Bright'^  dii^cuse. 


CHAPTKK    VII. 
LARDACEOUS  (WAXY  OR  AMYLOID |  DEGENERATION. 

Tills,  which  in  one  of  the  raofX  inifHirtant  degenerative  procewA, 
i»  characterizeil  by  the  appearance  in  (he  tissues  of  s  colorless,  traua- 
luceuu  finu,  lardaceous  fuhNlance,  {jiving  tbcni  wmiewliat  the  appt-ar- 
ajice  of  boiled  bacon  or  of  wbitc  wax,  nsisling  ^^wtric  digestion  and 

JDJDg  characteriKUcally  wlili  certain  reagents.  The  reaction  with 
iodine-  \vt\  Virchow.  its  discoverer,  to  regard  the  substance  as  allied  to 
otarclt  and  to  propose  for  it  the  name  "amyloid  substance." 

Chemical  Nature  of  the  Now  Material. — By  submitting  degen- 
erate organs  to  gastric  digestion  the  subsianoe  may  he  nhtaiiuNl  prac- 
tically pure;  and.  thus  otiiained.  it  bus  been  shown  by  Kiihne  to  be 
nitrogenfiint,  closely  allicl  tu  albumen,  and  not  starchy.  It  is  dis- 
tinguished from  albuniun  chic-ily  by  its  resistance  lo  the  action  of 
dilute  aci<Is  ami  alkalies,  of  the  gastric  juice  ut  the  h  inly -tempera- 
ture, and  of  pulrci'aclion  :   al^o  by  ccrlain  color-read imis. 

Dickinson  regards  the  substance  n»  fibrin  deprirerl  of  its  alkaline 

Its.  which  he  supposes  are  mrriefl  awiiy  in  the  pus;  but  tli  is  would 
9t  accouul  Ibr  all  casef  of  lurdMceoui;  degencntliou. 
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Matttet  \ia&  kIiuvfh'  tlmt  llic  ufTuitUHl  urgnri!!  art'  notalil^'  iloflcipnl  in 
poiasb  and  phosphoric  acid,  bttt  tbev  coiitiLin  exoesii  of  mkU  oad 
cliloritic. 

Will]  ri>^rd  to  it?  color-reactions  ihc  best  nnd  longwt  known  b 
Umt  with  iodino.  To  obtnin  i}m,  wasb  »  »iii'farp  nf  nectinn  ihordUgliljr 
la  frc^  it  fmni  blood,  ami  tbon  [M>ur  ovtT  it  u  wntcrr  ■wilution  of  iudin« 
(.5  per  ceni.)  and  iodide  tif  jK)la.4siiiTn  (1.5  per  cent.):  lardaceoun  pop' 
tionit  are  i|ui(.-kl^'  (^lainod  dark  inubogutiy-bronn,  tltv  bealllijr  liiunie* 
assuuiiig  a  briglit-vvllow  color:  dvgpiicrntc  glomeruli,  with  their 
aflrrcnt  artrrin*.  mnv  tbiiK  Ik>  readily  reiv>g)iixed.  iind  Ktil)  grmlfr 
delicuey  Diar  lie  obtuined  by  Hnatiiij*  well-wa»betl.  tbiii  t^etrlloiiH,  made 
with  Valentin  s  knife,  fi^r  »ome  niiiiutee  in  the  iodine  solution.  If 
thte  stained  eiirfavt'  lie  tniiied  with  »  10  per  cent.  r>iiliiti(in  id'  Hulfiburic 
arid,  dcgpncrute  |iartA  assume,  eitber  nt  nnee  or  after  iMtue  tiine.  a 
dark  greenifih,  bltiwb,  or  blaekbh  hue.  whiUr  bcnithy  [lartK  become 
gruywh ;  thit>  rvacliuii  iii  wry  varinMe  and  of  Utile  value. 

Kiir  iiiicroAcopic  purprMOti  it  \n  Kaid  that  tbifi  reaction  niay  be  obtained 
by  HUtiniog  tbe  sevlions  witb  ioiline.  mounting  ihem  in  gtyrvrin  and 
placing  nt  the  edj^e  of  tbe  envcr-julatw  a  very  small  i{imniity  of  ntnnig 
ftilpliunc  acid ;  in  about  twenty -four  boiih*.  ti<tiia1lr,  the  Inrdanvw 
ti»tiF8  are  stained  blue.  Itiii  n  iiionr  vnliiuble.  lbou;;h  slill  soinrwlmt 
variable,  proccas  is  that  of  Riaininj;  tbe  xet^iions  with  aniline  violet 
(1ft  per  c«iL  in  water  or  glycerin) :  nfter  ?onio  honrs,  generally,  the 
degvncrmle  parts  ore  stniiutl  brigbt  majrenta.  tbe  bealtby  blue  |Jur- 
genot  Coniil).  Tbt»  staining  w  more  |>em)anent  than  that  by  imline, 
and  invaluable  an  n  eimfimiaiory  tetil :  for  the  itxline  renetiOD  may 
be  ohtainerl  wilb  other  fornix  of  alterei]  albiinien.  and  eannol  be 
regarde<l  !i>i  abM>1utely  eharaeleristie  of  Innlaceous  dejienemlioo. 


4 
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ETIOLOOT. — liardaccooB  degeneration  iit  mid  to  br  mueh  eom- 
moner  in  tiinlen  iban  in  fenailea,  and  the  agtw  of  tbe  great  majority 
of  palieiitA  fall  between  ten  and  tliirty.  especially  belneen  inenly  and 
thjrtT.  It  Ik  alrooitl  nlwnyo  nwmiian/  to  pmlon|*eil  atnl  proftute  rap- 
paiation.  ilue  iiHiially  to  lubereulnr  diiicn»c  of  lunj;,  iMinu,  joint,  or 
kidoey.  but  §omctime«  to  traumatic  (septic  comiponnd  fractures)  or 
other  i-»u»m  Mym-ntery.  aetinoiiiyt'ocis).  Mueh  Uvk  iijinrnonly  it  m 
found  in  the  enebe\ia  of  terttart'  .syphiliti,  eKi>eciHtly  when  there  in 
cfaronio  bMnr-iliM?»*e.  Rnrvly  ii  iippenrfi  in  the  caehexia  of  •eTerc 
malaria.  «f  loukirnna,  and  «>f  eaneer,  nnd  very  mrely,  csjuTially  in 
I  TVuM.  ISitk,  Set,  La*d^  IS71.  rtp.  «o  "  lAHKwoua  IMmuc." 
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chilOrt-n,  ibe  degoneratton  may  twem  to  be  primary.  MoRt  of  thesB 
'diMftsw  belong  lo  the  ulnitsuf  infi-ctivn  tliitcusefl,  biiiI  Bircli-llintchfold 
•tjggesU  that  xUe  iiej,'eneratioi»  may  bu  due  to  an  infwtivtj  cinieti,  but 
ht"  a'lilmres  no  evuli'iifc  in  favor  uf  tliiH. 

The  iIej(4-n<Tn.tmn  may  he  very  rapid  (two  Ui  three  tiinnilift,  Cohn- 
heim)  Id  apjiejirinp;.  or.  umler  appnrently  similiir  circumstances,  its 
oniMt  m»y  ht-  long  «telnyt-il ;  this  is  more  lilcfly  lo  be  the  case  id  young 
children  than  iu  ad<ilti>.  Like  hectic  fever,  thio  degeneration  occunt 
niui'li  more  rwidily  from  .-lupimnLlion  of  foul,  ill-ilniinoil  ciivitifs  than 
fmni  H  much  uinre  freo  discharge  from  a  cutHnetms  nicer,  upon  wliich 
the  iiiw  cannot  iiccniniilato  under  pressure. 

SEATS. — The  change  is  alinoHt  always  widely  distributed  :  rarely 
it  ii)  limited  to  one  or^'an.  It  may  affect  almost  all  Drgans  and  tissues, 
ajid  mrcura  most  commonly  in  the  spleen,  then  in  the  liver,  kidneys, 
and  intestines,  and  lymphatic  ^landB ;  less  frequently,  and  when 
the  elmnj^t;  in  lhe:-e  is  advauctil,  miner  de|;ree»  of  it  may  he  found  iu 
the  stomach,  supmrennl  i-upsulcss  pharynx,  (esophagus.  blniMer,  pros- 
tate, and  pencnilive  or>f.itiit.  «crou;»  nifinSruncs,  the  niniiliratie*  of  the 
hrain  and  cord,  nnd  mu-scle.  There  is  no  rule  as  to  the  order  in  which 
the  organs  ore  affected  or  as  to  which  will  be  affected  in  any  given 
lOaee.  As  a  local  chancre,  apparently  i\\v\U'.  di-ttinet  from  the  condi- 
tion indicated  by  "  lardaeeouA  degeneration,"  it  occasionally  affects 
patholoflrical  productt*.  -a^  old  thrombi,  inHitmed  glands,  scarH  (c.'^pe- 
oially  syphilitic),  aud  tumors. 


NAKBD-BTB  APPEARANCE.— Organs  (.;.  ^.  Bplecn,  Trhcn  dif- 

fum-ly  ;iffoctod  ami  liver)  in    which  this  change   is  at  all   ndvanced 

.prtveni  fciitunvt  w>  ehanu'teristic  flml  ilw  nnlurc  can  be  readily  recog- 

'nize<l  by  the  naked  eye.      They  are  u.'dially  coti.'*vderalily  increased  in 

rise,  but  their  gcncrul  form  is  preecrved,  any  edges  becoming  more  or 

!(«■  rounded  ;  their  absolute  weight  in  Incroa^sed,  and  also  their  .spccitic 

"gravity  ;  their  surface  in  Kmixjtli.  aud  tlio  capsule  teitne  aud  ittretched; 

their  consijitence   is  firm   and  wunewhat   elastic.      On  section  they 

exhibit  a  fa-culiar  homogeneous,  glistening,  translucent  appearance, 

,M>inewhul   resembling  pnn-  nubile  wax.     Owing    to  the   diminit-hed 

dihre  of  their  blrMwl-vwisels  and  to  the  pressure  exei-ci-teil  by  the  new 

material  they  contain  but  little  blood,  and  hence  arc  always  pale  in 

.color.     In  jilighler  rlegrct-s  of  the  change  fipois  and  patches  of  tho 

Bttrhid    malerini  may  he  sealU'red  like  grains  of  boilei)  Nigo  through 
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thv  tissue  (saffO  spleen).  The  color  reiu-tions  above  moDtioned  should 
always  be  used,  and  will  ruveal  altered  patche." — e.  g.  in  intestioL — 
not  yet  olivioii.s  to  the  naked  eye;  but  for  the  recognition  of  the 
dt'^^cneration  in  its  earliest  sta;:;e  the  microscope  is  nwessary.  The 
prewnre  of  /arJ^rroim  degeneration  its  often  marked  hy  gome  other 
change,  expedallg  fatty. 

MICROSCOPIC  CECANQES. — The  morbid  substance  usually 
appears  first  in  the  subendothelial  connective  tissue  of  the  arterioleft 
and  capillaries,  and  in  the  media  of  the  former :  the  endothelium  is 
unafreeti.-<l  and  the  adventitiu  usually  escapes.  The  change  greatly 
diniinishi>s  the  lumen  of  the  vessel ;  it  dues  nut  affect  the  latter  uni- 
formly, but  fre«[HentIy  causes  spindle-shaped  enlargements ;  and  not 
only  do  the  vessels  of  many  parts  escape  entirely,  but  the  distrihutiim 
of  the  change  in  ao  affected  organ  may  be  cjuite  irregular. 

With  regiiRi  to  the  further  spread  of  the  change,  all  authoritii>s  of 
recent  date  appear  agreed  that  the  connective  tissue  in  every  organ 
suffers  chiefly  and  swells  into  homogeneous  waxy-looking  masses,  fre- 
quently coalescing,  between  which  the  essential  cells  of  the  organ 
atrophy  even  to  disappearance.  Willi  perosmic  acid  and  ordinary 
staining  reagent!*  Ziegler  says  that  there  is  no  difficulty  in  demon- 
strating the  liver-cells  between  the 
''"''•™'  homogeneous  blocks  into  which  the 

p\      connective   tissue  has  swollen  (Fig. 
<..J     'l^K  from  I{in<ltlei.'*ch,  and  said  bv  him 
1  '— <s_\        I  nT\         t<'    represent    degenerate  liver-cells). 

Many    writers    deny   that    epithelial 


■»     {        *.,-^  cells  can  undergo  the  change ;  others, 

ijtr.in.-.iii-  [.i\.rivu«  t-»i'  lew-.  n.     Hkc  Zicglcr.  Content  themselves  with 
riT-d.-  ..H-.  f'.  ;-ii;  "M'f  i>'ve  <^*-     living  that  ihev  mav  be  quite  unaf- 

ftTttnl  in  advanced  stagi-s  of  the  dis- 
ease. Opinions  »liffer  n.s  to  whether  muscle-cells  and  ihosi-  of  Ivm- 
phntic  glands  lui-ume  lardacoms. 

The  primary  change  may  occur  in  the  connective  tissue  of  an  <organ, 
and  ntn  in  tin-  vi's.>!els. 

EFFECTS. — The  result  of  diminishing  ihe  bhunl-supply  Xo  the 
es.>ii-ntial  clcmeiiis  of  a  \M\r\  by  narrouing  the  artcriolvs  and  by  direct 
pres.sure  on  the  elements  is  natuniUy  to  t-suise  atrophv,  freouently 
ace<mi|tanie*l  by  faity  degeneration  (p.  4^).  and   pnijun-tionate  dimi- 
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DUtioQ  of  function  folluHx.  Tho  cliaiigo  in  the  veaael-walL*  alters 
tbe  qiumlitv  and  i|Uality  of  tin'  Iratisudation,  as  in  i^bown  by  the 
cbangw  in  tlie  urine  wliiiii  Ihv  kidney's  art  iiflmtii. 

It  Hcems  probable  thiit  removal  of  tlio  cause — e.  g.  chronic  sop- 
puration— of  IsnlacwtuB  HepencrrLlion  mny  leaf!  to  nrrest  of  ihe  deposit, 
1(1  }>erlia|.iii  io  ila  rvmoval  fmiii  liisfiiscil  organs,  uvea  in  luarkerl 
.;  bul  iu  lliu  great  utajurily  uf  iustaiictw  tlm  change  ia  titeatlily 
pnif^cssive,  ami  proves  fauU  hy  uxbau&tiun,  led  up  to  by  atiu^mia, 
liyilnuuiia,  alliiinitiiuria,  ami  diarrli (iml — ill]  of  wliicli  are  easily 
accounted  for  by  tbc  morbid  anatomy.  Sm  tW  effect  of  the 
primary  disease  also  must  always  be  remeniembercd. 

NATURE  OF  THE  DEGENERATION.— Is  tho  pmcess  an  infil- 
Lrattuii  nr  a  nietaniurplioKUH?  It  is  generally  regardcnl  an  an  infiltra- 
tion, a  (wlublf  luniiuri-ous  sutisianire  from  the  LIuod  being  deposited 
in  timnes  predisposed  by  sotiie  nioi-bid  ehiinge  to  receive  it  and  com- 
bine with  it  into  tho  very  insoluble  "lanlaceoiwculwiance;"  the  latter 
chiuige  iicnmritB  for  (lie  irr<*giiiar  dtNlrilMiliitri  of  the  degencnuioii.  A 
parallel  was  drairu  by  Virchow  between  ihii^  degenenition  iiud  eal- 
carcooji  infiltration,  in  which  ihe  dciKwiit  nf  salts  occurs  only  in  dead 
tiflsufs.  Tbe  iiiittire  of  the  prctcess  U,  however,  by  no  means  certain, 
Bome  facta  supporting  the  view  that  it  i^  melaraorphosis — f^.  //.  ihe 
occurrence  of  ilie  hirdneeoiis  HubHlanci*  in  rbrotnbi,  and  pcHiapit  in 
oaatd.  Wc  have  already  ulluded  to  Dr.  Dickinson's  view'  that  the 
«ubE:tance  deposite*!  from  the  blood  is  de-iillciilized  fibrin,  remlered 
insoluble  by  luas  of  alkali  dtie  im  the  ilniin  uf  puA  (sue  "  Puk*')  IVoui 
the  system.  Hut  this  explanation  fiiiU  to  cover  many  cases,  and 
Rudd  (^uidident  that  Kiieli  a  >iulista[ice  ^thonhl  digest  easily. 

Swgen  is  quote*!  by  Kyber'as  having  found  in  normal  blowl  a 
substance  ("  dystropddixfrin  '")  having  tbe  peculiarities  of  tho  larda- 
OBouft  sM balance;  he  bclievtnt  that  thin  substance  luses  its  Mihtbility 
is  dep»f>iteil. 


Lardacbous  Dkqbnbration  op  the  Livek. 

NAKED-BTB  CHANGES.— The  hir-hicoous  liver  is  incrcasod  in 
aiKc,  {HThaps  even  m)  iiiuuli  am  atinost  i^mipletely  to  fill  the  ubdoininaJ 
cavity.  Iw  wedght  is  incrca«eil,  and  also  its  specific  gravity.  The 
enlai^enienl   being  iioiform,  the  natural  shape  of  tbe  organ  is  little 

'  jlW.-C»*>.  V'rtin/,,  vol.  i. 
*  Vwelt.  ArtA^  Ixxxl.  p.  278,  mid  VUmtaUon.  1877. 
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altered ;  Uw  edge  in  roundini,  cbc  Kurbco  suiuotb,  uml  the  cejuiulr 
tL[t|K-ura  u-nsu  iind  Bli^tditit.  Tlie  i^rorLsitttencc  U  Knii  and  diuttie. 
The  cut  Harfkcu  l<t  dry,  bhfodlc.'w,  flmuotli,  trans) iictriit,  aud  waxv- 
lookiog,  und  of  a  i>nle  reddUli'gray  or  dirtjr-^elluw  cutur.  If  tlir 
i-bangi*  i»  wry  fur  ud  vauccd,  ike  tiiuiuv  uiiiy  lie  [HTfeirtly  houiogv- 
ueouB,  nil  distinction  hi*iw(H;D  ilic  iodiviiluul  lobult-s  In-iiig  lost  In 
otber  ca»es  the  lubukw  are  dintinrtly  idhpjmmI  out ;  tliey  ire  c»Ur)*«d, 
und  the  cxtenial  zone  may  be  of  an  ujNique  yellow i«h-wbitv  t-olor, 
owing  to  tlie  prv^ence  of  tiit.  This  aswK'iatioti  uf  the  fulty  and  )anl»* 
ceoiui  cbangeti  ihcxcvcdingly  cviniuon.  Ijardnccous  df^enerulion  doc» 
not  obtttriict  the  purtJil  circulation,  imd  bcncu  Uih»  not  caust*  uk'IU-k. 
It  cauwjt  fatty  degeneration  and  atrophy  of  the  hepatic  celld.  and  thu» 
inturfiTLW  with  the  fuuctiuns  uf  tbc  organ. 

If  thin  waHbed  soctiooB  of  a  liver  in  au  early  staj^e  of  tbc  nfTectMni 
he  examined,  the  staining  will  be  fountl  limiunl  lo  the  eu-ealled 
"  intermediate  r.one  "  of  the  iobnics,  lh<>  area  of  distribution  of  tbe 
liepslic  artery.  Tbe  mrlie^L  seat  of  hirdacconit  deiienemlion  tbnn 
diflbrs  from  that  offaliy  infiltration,  in  whieb  tbe  fat  hn>t  acciimuUttf! 
in  the  cellii  of  tbe  outer  or  {wrtal  zone  (Fig.  ^1).  ami  also  from  tjiat 

Fio.  a  I. 


Uvcr:  pun  '■!  u  I'lxik-.'h'iiitnti  mwi^nt  Urila<>cRU»  Mfcawnrv.  i> 

11  rain  Uiil  tuwj  li>  intli'  rrJU.  mul  Krralrt  llu|illnitl>i(i  o(  tilt;  llllir 
t:ii''i[iiiii>  un-  iwii  wcrml  htijr  ivIU,  •  rrrulu  ■mdinl  of  fiuijr  Inllllrallt'ii  lHt^>k  -"•■<  i>>v<l 
Willi  Ibn  lanliHeou*  cLnngv.     r,  hv|<*UQ  ivln.     J^  100. 

of  pigmentation  nf  the  hepatic'  cell;-  from  meehanical  coiigwtion,  whi<4 
hegini«iii  tbe  rcntral  zonear'iind  Lhubepatir  vein.  All  these  ebaogce 
not  itncntnmonly  occur  together.  A»  ilie  Ianlm-4.<ouH  cbangi*  advatiece. 
the  whole  lobule  and  inler)obubir(U>nnecdvc  tbwue  may  becomeiorolred. 

HISTOLOOT. — The  change  u.studly  begins  in  the  valla  of  tbe 
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cupillarics  luid  art4>riok>»  nf  tlio  ]i(.-]>attc  nrtcrv ;  rarely,  it  is  said,  in 
tli«  capilUrifTt  of  tLe  portal  vt-iii.  Tlu-ncc  \hv  (IfjKwit  Kpreu<U  to  the 
iutni-aciiioUH  coiiucvtive  ti:<siic  rouiiii  the  affet-'ted  vessels,  ultimately 
n^nrirui^  Diiil  tiffiK'liiig  the  tissue  liiit.wix^ii  tlit-  loljtikt*  ninl  Iciiiling  to 
confusion  of  their  oiitliDCs.  The  eonnoetivc  ti-ssiie  awcII;!!  into  homo- 
geneoiiM  columns  which  split  readily  into  flalie.-*  like  hepatic  cells,  ami 
which,  iu  M!ulii)ii,  hHjk  tike  luiitvcs  of  ile^enuruttf  cell»  ur  even  whole 
lobules.  Ctrerul  examination  (p.  St>)  will,  however,  reveal  hetween 
the  timliiii'Dntt  ma.sH4>K  (he  liver-cells  more  or  less  nlriiphieil  mid  pi^- 
tiK-nh'^i.  the  external  espeeiftlly  heinj;  infiltrated  with  fat.  These 
clmngt-fl  Ai-e  heaiitifitllv  idiown  if  a  very  thin  section  he  dehvdi-aterl  in 
aliKoliite  alcohiil,  ttlaiiic'l  in  iin  iitcoliolic  Kohilion  (if  alkniiet.  deeoKir- 
ixed  in  ak'ohol  ticidiiluted  witii  iiydruchloriu  ucid,  wtL'«Ked  in  water, 
tinted  with  acid  hiptniitoxylin,  washeil  tn  water^  Ro1or(>d  viih  sotitlinn 
of  indine  imd  iodide  of  potash,  once  mure  rinxed  in  water,  mid  then 
mounted  in  glycerin  ;  the  fat  i»  bright  red.  Innlaceous  !<ul>!«tunee 
bi-owuisli-red.  liver-wdls  yellow,  and  ntndei  dark  {iiayisli-bliie.  The 
fatty  liver-cells  show  up  elearly  helween  the  lardaceuus  masset).  efpe- 
L-iollv  if  a  eondcn*rr  is  used  fOrtli). 


Lardaceous  Deoenebation  of  tub  Kusneys. 

The  kidnevA  suffer  fiv.fuently  fi«m  this  change,  the  spleen  and 
liver  being,  ««  a  rule,  more  markedly  affected;  but  eometiniej*  the 
de;rt'Tieralion  ajipcar};  to  ••onimenee  in  the  ki'lncyf*.  Albuminuria 
ItciiijE  one  nf  the  muKt  itiiisiunt  signs  of  thiH  ehanpe,  it  is  ficncmtly 
classed  na  one  of  the  varieties  of  '■  Rrt*ilit'8  disetwo." 

The  combination  of  birdacooils  and  futty  change*  \»  exece<lingly 
oiramon  In  ihe  kidney,  ihv.  latter  being  to  Konu*  extent  secondary  to 
the  lonner,  but  ihc  two  bear  no  constant  or  pro|)imiynate  reliirion. 
Farther  lonlaceoua  change  is  friN^ucnily  combiucil  with  the  signs  of 
iriRsminatinn,  both  int<?rstiti«l  and  pafeneliymi\tous  :  the  nature  of  the 
reUtioii  bein^  wuiielimej"  oliKcure,  it  \\9»  Ik'imi  held  that  the  nephritis 
ntuM»  the  lur^hiceou;^  ehuoge.  that  the  lardaceous  change  oan»e»  the 
uephritis,  and  that  both  are  coneoitiitant  riwultK  uf  tliu  some  cause. 


NAKBD-BYS  CHANG  ES.^The-se  are  maile  up  of  the  appearanccB 
rhamctenslic  of  the  lardaeeoiis  fiibftanec.  »f  those  due  to  fatly  degen- 
emtion  nf  n^ual  epithelium,  mwl  of  iithei-*  due  to  ir.flanmiatory  procewMsi. 

Al  first  the  ehangiw  are  mieroscopic  only  ;  then  the  staining  iif  lliin 
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j(ection!>  with  ioilinc  will  show  liere  niid  ili«re  n  Mitit>i;;l>iuii  (hnIj^  wi  n 
brown  (lot.  th»  kjilnej  lifiug  i«lill  nonoal  lo  llio  nakc<l  eye,  or  per- 
liii|i!'  jfulf,  yollowisb.  and  slightly  f^ofteiu^l.  Ak  tlit<  tliM>asi>  ndvaQom 
tlip  orpin  (-nlargps.  llie  rortfx  inrreiuiiiig  chiefly*  The  .oQrface  u  to 
ihc  nnlifd  eye  smooth,  itnd  Oip  rapMui«  xeparaKw  rvndily.  Hm* 
ciilar^ri-d  corli'X  is  reitiHrlcnldy  [nile  iiiid  hiikiiik*.  mid  liai*  u  peviiluit 
tniiixliK-viit,  lioiuogviiiHiufi,  nux-likv  iipiiearnnce.  Us  wimfXvnw  in 
hiird  and  firm.  A  fow  ^cattvred  ve^^iwiit  may  bf  »r<'n  on  ihr  tiurfmce. 
and  ihi' Iklsi'M  of  lilt' |iyniiiiiilH  NiiiKaiiticK  oxhilkif  int'n-nM'd  viuriibirilT. 
Ifioilint'  ht'  poiin-*!  uver  llie  ml  suHlict.-,  tho  Midpi^iliiiin  Imditit  ami 
the  KTlvriffi  of  ihi!  r»rt<-x  btK-otue  map|>ed  out  ulin<i*il  m*  dc^arly  n»  in 
mi  urliru^iid  injtM.-lioii.  The  ciiliirj^'^'d  M)ilpi;jlii»n  iNxlii's  tnav  jntlml 
usually  be  fuen  ii^  j^li^teniii^  |H>iiil8  before  llie  iuilini*  is  iippliiil,  Fre- 
iinoiitly.  the  hooinjEeneoiiH  np|MiirnTire  of  ihc  <-ortvx  itt  iiilrrni|it(^  hy 
miiinlf,  n|m|ue,  yi<lli>wiHli<whi(e  limit  und  iiuirkin^ES ;  tht-Mc  arp  pn>- 
dueiHl  by  the  fully  chan^tv  in  the  epithelium  of  the  tuhe«.  which  a> 
nmiiiionly  ihtui-  in  the  luier  t<uip-^  of  the  afleiriion.  ritimBtely.  \\vt 
fu|Mu|e  Itecotiii'it  uiuivor  lef<»  adherent,  am)  ^lifrht  irre^diirdrprca(tinn<( 
Illlike  ihcir  oppciininre  ii[tDn  llie  ourfiu'e  nf  llie  orf;an  :  tlie  tulti-r  ilix* 
line  li>  alriipliir  rhange?*  in  KOiite  nf  the  tuben.  If.  tw  ubuallv  \*  ibr 
case,  the  proeen  »  ■twK'iMied  with  an  incrin><o  in  the  inleriulmlar 
ronnt-riive  lifome,  the  atrophy  mny  render  the  orpin  «vcn  snuller 
than  nomiiil. 

Fs|c;:c  found  about  ono-rourth  of  sixty  awes  from  i}uy'»  lIoHpiuU 
to  weigh  HO  to  -T  om.  The  kidneVK  preM-nte*!  the  appearanee  of  the 
"Urp-  «hiii'  kidney"  {tf.  r.),  but  yieldwl  the  tfilnr-riiirtiotu  of  l»r- 
dnreous  de^enemlion :  it  in  therefore  nrcesemry  to  examine  nil  lar)>« 
white  kidney:!  with  indiiie.  Mierosettpie  exnmiiintii>n  tthows  nil  the 
apfHwramn^v  of  elironie  [MirenehyniHti>u»  iiiflaininntion  plus  those  of 
InnlneiHiiis  rbnhpe.  It  is  hen'  ihat  tlit-  relnlinn  brlVL-en  the  degrncm- 
tive  mill  inthininiatnrv'  ehanj^*  U  tnntit  didibtfiil. 
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HI8TOLOOT. — The  <l^oncmlion  oittiaUy  begin**  iu  some  of  tlw 
capillnry  hKi)R>of  txTtJiin  Malpi^htnn  bodies,  iheu  uU  thu  l(>i>[nk  beconiu 
involvtHl.  and  the  rhiinee  extenri'*  tn  the  afferent  arIe^ie^.  the  cnpillarr 
notWi>rk  nmund  tlie  liibuhi^  the  iirteritilie  nTlie  nf  the  imiinlla,  aod 
in  nilvnnced  c-mww  to  the  intcrtubiilar  tiiwue,  and  rren  to  ibf  miii4n 
propria  of  the  tubules. 

It  in  doubtful  if  the  epitheliitm  evrr  undergoes  Inrdai^iiiA  elunp'. 
The  dUtrihution  of  the  chntip>  may  for  UmR  he  very  irrpjmUr. 
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It  begins  in  tlic  subondotholinl  connective  tissue,  the  cndothcltuiu 
reniaiiiiiig  Kvuiid.  un<l  itprcads  to  the  media  tn  artcriolffs.  tbe  niu-sciil^r 
&bt't«  fithcr  atroj)hyiD)!  or  uiideixoing  tliu  eliuuj^i-:  thus  ii  bomugv- 


Fio.  23. 


titrdaccoD*  Itccvamtlan  of  a  Matplghlnn  Tuft  aii'l  ftmall  Arti-ry  of  Hie  Ktdtiejr.  >ti<iulnK 
tba  tUclMinlaic  afUw  waIIh  o(Ui«  vram^l.  the  >.-nlAnii-inentor  ihv  colli  ufthi:  circular  muscular 
«■!.  >nd  Ihr  liniBogBneoiut  ImysT  tanactl  bj  tbc  Intltna  kui]  lungrltudtnal  miitculiiT  (ibm. 

neoiu>  glistening  layer  of  varying  thickness  (Fig.  22)  is  formed.  The 
liituiun  of  tbc  vc»«els  niv  Finally  ublitL-rntt-d,  »nd  u  iMalpigbian  tutl 
biN'oiiH-s  a  >uilid' ball,  heiiriiig  on  its  Hiirfat'c  for  a  Iting  lime  inuIi'gMi- 
erute  epithelial  cells  of  llie  capside ;  rbey  are  brmiglit  out  by  (irdi- 
nary  Kiainlng  reiigents.  Fmm  the  Malpighian  tuftg.  and  afTt^rent 
vmoifb*  thv  dogeiienitioii  )s]ir>iii1s  as  abovf  ijfscritiO"!,  giving  rise  to 
tbe  dutfi,  streak».  and  Hnully  cwilc^ioent  |iulid]i>s  bvt-ii  with  the  naked 
eye. 

At  first  tbe  tubes  and  their  epilhelium  u|ipear  iiMnuat.  Mittty  ron- 
taia  tilt*  pale  byaliDe  t.-ast»  whii-h  appear  in  the  urine.  They  Hva 
pnibably  hiriijde  exuibiiiou'|)nidi]ctM,  but.  (HMiiHiunally.  they  ."tain  deep 
browD  with  iotliiie.  and  these  have  been  suppu^eil  ti>  nmsiKt  of  binla- 
ot^iUR  ftuh<4tanei*  ronut'd  hy  inetninr>rphoRi.i  of  ilie  exuihirinn-niateriiU; 
4Ci,»r<luig  to  /iegler,  liowfvt*r.  tbeHu  ciiylx  do  not  e.\ln1iit  tlie  olher 
murtion»  of  lartlucvous  aubflance.  As  the  change  advaucnt  and  the 
new  tiiflleriai  intTeii.***^  in  iinidiiiii,  llie  hh»(>i1-fiiipjily  becomes  more  and 
more  ob.'*lni('ted,  and  the  tubes  are  subjected  To  actual  eompresjiion. 
which,  according  as  it  i*  uniform  or  irregular,  Icacbt  to  their  alwipby, 
and  [HrlmpH  to  their  disnppeani nee  orlo  their  dilitlalioii  iutoKmall  cysts. 
llie  epitlieliuin  undergoes  nlrophy  and  fulty  iiietHtuorjiJin^i.i,  pntdu- 
ciog  tbe  ()pat|ue  yelluwish  slre:Lks  anil  pnlehew  iilMve  nu'iitioned.  but 
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this  duoge  Ttries  niiicli  in  itts  mnount  ami  tItiiirihiitKtii.  Noi  unnim- 
monl}-  a  iiarenchymutous  noiihrilis  is  pr<n>vtit.  the  tubes  being  distvnclt'd 
with  cloud;  or  fatty  cells,  uid  the  iiitertubuLar  ti&sue  being  mora  or 
Uvu  iufilimieil  uilli  IciicocytKi  {targr  trhitK  {ardaciuma  kidneff).  In 
tbe  Inter  ^tA<>e3  of  the  pr<Kvt4j  there  is  almost  ■Iwaya  incmisc  of  ihe 
iiitcrtubuUr  ti<i5ue,  nhich.  tojzetlier  uith  ilie  <)ixip]i«urHiive  »f  tubes. 
ltw(l»  tu  ishriiikiiig  HiiU  tuuglicnipg  uf  the  urgao.  tu  adiie^iui  uf  the 
oapHule  and  irregularity  of  surface. 

EFFECTS. — 1*hc  first  effect  of  thid  change  ii«  to  nliAlnict  the  cir- 
oulalion  in  the  cortex ;  beoce  the  increasing  pullor  uf  this  furt.  Tlic 
urieria)  wnllm  are  so  ultcre*]  that  tliiidti  and  albimirn  ri^^idily  permenle 
thi'in ;  luid  thus  is  prmlnced  the  targe  quantity  of  urine,  tniuleil  with 
ulbuuicn,  which  chanicterise-s  the  earlier  stages  uf  lhi»t  HflV'ction ;  the 
polyuria  is.  however,  not  w  great  a«i  in  the  grunular  contracted  kidney, 
where  the  pulKc-tvnnion  is  much  higher.  It  in  unusual  tti  find  Ibc 
heart  hypertropbied  in  ea^ett  of  Innlaeeoua  dincnse.  Am  the  nrteriH 
uid  the  tubes  become  morenlwiruried  the  urine  diminii>hni  in  c|nanti^. 
The  excretion  of  urea  in  le**  interfered  with  thnn  in  other  forms  of 
Uright't!>  dinteo^e.  and  hence  tiyniptom?  due  to  itt>  retention  seldom 
occur.  Tuhe'CaAis  are  rarely  nuniemiut :  iJiey  are  for  the  moBi  |wrt 
hyaline  or  finely  gmnular.  though  somotiniea  they  are  covered  with 
fiitty  epithelium. 

In  advanced  c-ucest  there  is  marked  drojiiiy. 


Lardaceous  DeaENERATioN  OP  THE  Spleen. 

VARIETIES. — The  vplecn  is  rcn,'  liable  to  this  change,  and  ts 
nunaily  one  ..f  the  earlicj*!  pan**  to  be  affected  by  it.  Two  forrna  mn 
generiitly  ilewribeil :  I.  the  sa^  spleen,  iu  which  the  dteeaifie  is 
limited  \n  the  Malpighian  r.'urpuHcle!< ;  and  2.  the  difi^tw  form,  in 
which  the  whole  splcnie  pulp  >j»  implicated.  Kybei-  )i|tt•Jlk^  cif  the 
Inller  oh  "  parenchymatous  degeneration."  and  makcN  a  thinl  form. 
indixtinguinhAble  from  it  by  the  naked  eye.  in  whirii  the  rfiaeut 
ttrgiii*  ^iniullaneoufly  in  tlie  Mn1p!gbi»n  c-orpuM'Iffi  imd  llie  pnlp. 
Jlc  hobls  strongly  that  these  form;*  do  not  pa»»  into  each  nthcr.  uid 
particularly  that  the  )mrenehyinalouK  form  in  nut  an  advancifl  otage 
of  ihe  sago  spleen. 

HISTOLOOT. — In  the  soffo  spleen  the  change  commenccft  in 
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tbt;  capiilaries  aud  arterioles  of  the  Malpj^liiau  uor^mscJe^,  and 
cxteiitU  to  thu  lj/iii|ihttlii:  sliuntiis  ol'  these  vesHC'l^  uf  wliiuli  tbc  cor- 
pusclf-'  cotLSii^ts.  In  i]i(>  parenchymatous  form  thn  degeneration 
begins  in  the  noighlii^'IioKit  of  i.lu>  ctLpillurv  veins  uf  ttie  pulp,  and 


LkntantNii  Ovgvnirnillnn  of  Ifav  .-^iiInii  |"R<V0  flirievn")*-  pari  ofBii  sllvni<1  Miiliiliclilai) 
«uriHUulr,  li.  wuit  Ihe  luUnCBiit  noriital  «filMilti  UMUf,  I.     Tbc  Mn«la  tii  a  w  dcgciicmli- 

S]ir(!af)!(  ihencc  in  the  trahecnlre.  (^Hs,  nnel  arterial  capillaries.  The 
third  form  (general  degreneration,  Kyber)  »how»  the  leijioiiJi  of  bolb 
the  Jihove.  Soiiii-  obstTvt'rn  express  a  doubt  a*  to  wlietbcr  tlie  cells 
unilt-rgti  ibiH  eluingf,   liul  IIk'v  pn)lmlil^'  ilu. 

KAKED-BTB  APPBABAKOES. — Tlie  sago  spleen  is  more 
or  lew  enlarged  ;  il;*  wei;^iil  and  deUBitv  are  also  iiicn:tt>ed.  Tbf  cut 
aurBiGe  it  mnootb,  dry.  and  studded  all  over  with  hmall  gliittening 
[£ago-like  Ijodies,  varying;  in  size  fniiii  ii  millet  lo  a  lieinp-soed.  wliir)i 
are  stained  a  reddish -brown  eulur  by  tlie  iodine  !«olinion.  These 
may  biieriinc  IM  large  aa  to  occupy  a  larjfe  portion  of  the  organ, 
although  10  earlier  Plages  of  the  affuctioii  they  are  w)  minute  that 
ihey  ran   he  sM-en  only  in  thin  seel  ions  of  tlie  tiwue. 

In  the  parenchymatous  and  general  forms  the  organ  often 
attains  a  considerable  «ize,  much  larger  than  \*  met  with  in  the  wgo 
spleeD.  It  ir>  remarkably  hard  and  linn,  and  the  eiip^iulc  is  tcni«e 
and  tranKparvnt.  On  Hei^tion  il  pn-nenlft  a  dry.  lioitHicreiieouH,  tranH- 
lueent.  bloodless  nurfnce  of  a  nniform  dark  redd i.«h< brown  eolor.  Thin 
MCtion-t  con  he  nnidtly  made  with  »  knife,  the  or^^in  cutting  like  so{> 
wax.  The  oorpui^clcs.  if  afTLHiled,  arc  not  visible  as  in  the  foniier 
variety,  being  probably  obscured  by  the  »urrouo<ling  pulp. 

EFFECTS. — Anicniia  and  emneiation,  owing  to  inierferenec  with 
Uie  bloo«l-furming  function  of  the  spleen. 
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Lardaceous  Deoenebation  of  Lymphatic  Glanx>8. 

HISTOLOGY.-^ln  tho  lyiiipliaiic  ^\iiw\»  the  prwees  much 
blc5  that  in  the  siJcen.  The  fiinnU  arteries  in  connection  with  thr 
fullic1(»  of  the  glund  are  llic  earlittsl  Honi:*  of  the  vhutigt',  un<)  from 
these  it  cxteuilit  tn  thv  l_yw])lii)i(l  cvIIa.  The  follicle  thus  Itecomfs 
tiUimAtely  c'otivorteil  into  ii  xmoll  homo^fcneoun  msM. 

NAEED-EYB  AFPEAJRANCES.— The  gltUKht  nro  oqIm^, 
and  on  M,'i-tioii  the  tuioute  wux-liku  iKHiiw  aui  ofteu  ha  «ccn  ocat- 
tcrod  through  the  cortex.  The  cut  KuHaoe  is  fimooth,  pale,  uid 
tmnBliK-ont. 

EFFECTS. — The  same  as  in  iuipliaition  of  tlin  Kplocn. 

L&BOAcitous  Deoeneration  of  the  AuuE>rrART  Oanai*. 

The  whole  alimenlur^'  tract  mav  he  affecKHl.  hut  (trobohlv  never 
primarily  or  alone.  The  change  is  frequently  pi-ftNcni  witii  tuU»rru- 
lar  ulcer}.  The  UtseaM  in  thut  «ituation  is  very  apt  to  t^8ca|>e  utntvi^ 
rnlion,  aH  it  tiAually  producoa  but  little  alteratinn  in  the  iip|K-anince 
of  the  partj.  The  mucous  nietiihrnne  amy  look  Mimewhal  pair, 
Mtiooth,  trails] iiceiit.  anil  a-domatoutt ;  in  very  advanced  ca«o»  thrre 
may  be  iM>me  rigidity  and  thirketitng  of  the  bowvl-wall  and  ulecn — 
due,  it  is  tiupposed.  Ut  tLiirin^'  off  by  the  jmtwiug  f«Mjd  of  rigid  villi.  Hut 
the  efftH.-l  of  the  appticulion  of  iodine  to  the  wuxhed  niut-ou."  ttiirfiuT 
is  very  eharact^rinlir.  In  the  small  imeittinp — {K'rhapB  the  part  iikiai 
eomiiKinly  affected — a  number  of  Rmall  rcddish-bniwn  poiniJi  apjxiir 
over  the  whole  surface  of  the  membrane :  thei**  correspond  to  the 
iniestinnl  villi,  the  arteries  and  eApillarteo  uf  which  have  undergone 
the  lanlue4>ou»  ehangc.  In  the  Htomach  and  cc8opha;;ufi  the  veaselt 
are  Kiniilarty  mappeil  out  hy  iodine.  The  e-haiige  in  the  intestine 
givea  rise  to  iterouft  diarrhwa.  probably  dae  to  incmutt.-d  [lenimbility 
of  the  degenerate  vessel-walls;  both  absorption  and  sccreliou  are 
much  impaired;  ro  implication  of  the  alimentary  tract  liaj*  a  jnave 
(general  effect. 


Thb  Corpora  Amtlacba- 

ror]tora  aiuylacea,  or  "amyloid  bodies,''  have  UHually  been  hmked 
upon  a«  couatstiDg  of  lardacooos  aubBtanoc;  there  appears,  howevt-r. 
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with  the  exception  of  »  certain    Hiiiiiliirki^'  ui    iliuir  behavior  with 
iodinu  and  sulphuric  acid,  to  be  no  couiicctiou  between  them. 

They  are  roiitirl  or  nval  liodic?,  formed  of  a  succ»v.sion  of  concen- 
tric lament,  and  ure  olWu  chaiigeii  to  u  Uijep-bluL'  color  by  iodine, 
tbiui  bearing,  both  in  BtructiiK'  and  dicmical  properties,  a  strong 
rrscntblance  to  granules  of  vegetable  ntarch  (Fig.  '2A):  but  sometimes 
thf  blue  i*  exhibitt-ii  onlj*  after  the  subso- 
<)uetit  addition  of  sulphuric  acid,  aud  thuH 
a  nsetuhlutice  i.K  !«lii)wii  to  thu  Iurda<rv>us 
Bubetance.  Many  bodies,  however,  are 
colored  fE«wii,  or  even  brown,  hy  thetw  re- 
a}j;ciil«.  The  (ireeii  is  due  to  iheJr  aduux- 
tun*  with  uitrogenoii"  niatiers.  which  give 
m  yellow  color  Kilh  ioiline.  jdhI  heure  tin; 
combination  yields  a  green.  The  greater  the  amount  of  nitrogeuouM 
nmttcr,  the  more  brown  doe*  the  color  become.  They  vary  in  bIjm? 
firoii)  microscopic  jii-jnulesi  to  bodic!*  which  are  dislinctly  visible  to 
the  naked  eye.  somotinict  being  as  much  us  one  or  two  lines  in 
diniix'Ccr.  The  larger  an-  u^iUIllly  formed  hy  the  cungloinemtion  of 
smaller  granules,  which  are  ofti-ii  t-ncloseil  hy  a  conimoii  t'ntelope. 

They  ocvur  08{wciully  iu  coudition?«  of  atrophy  or  softening  of  the 
nervous  sy.-ili'in.  the  ependyiiia  of  the  venrricles,  the  white  substance 
uf  the  brain,  tlie  choroid  phixiis,  the  iiptii:  nerve  and  retina,  and 
the  spinal  con]  being  their  favorite  e>eat8.  'I'fie  larger  forms  arc  met 
with  most  fri>nuitntly  in  tin;  prostate.  The  prostate  of  nearly  evei*y 
adult  coiilatii8  houiu  of  these  bodies,  and  they  may  accumulate  here 
to  .such  an  rxtent  a»  to  form  large  »^mcreiion».  They  are  occa- 
ffionally  met  with  in  the  lungi^  and  in  inueouH  and  aeroiui  mem- 
bra iics. 

From  their  laminated  tttniclure  tbe^*  bodies  would  apjiear  to  be 
formed  by  the  pruipitation,  layer  by  layer,  of  some  material  upon 
the  narface  of  tlie  pri!-exit*tin«^  putrticlew.  The  timterial,  however. 
dooti  not  appear  to  be  that  met  with  in  Uirdatvous  degeneration. 
Tlie  two  ])roce:a«es  are  so  different,  botli  in  the  circtirastancee  under 

livb  tbcs  occur  and  in  the  cliJiniclert  and  Kcat  of  the  morbid  prod- 
thtii  ibey  cannot  bt,'  hiokcd  ii[><)ii  i\&  analogous.  Lardaccous 
de^etieratirm  i«  a  general  change,  wlierciis  the  foriuation  of  the  cor- 
pora amylacoa  is  evidently  of  a  local  nature.  The  latter  i»  often 
|jrtfce«Ied  by  thot<e  local  atrophic  changes  a.'wociated  with  advanced 
life,  and  appears  lo  cun»i;it  in  the  du]>ositiou  of  some  matvriul.  probably 
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Hhcratfil  in  the  tiHsae«  themselves  upon  any  fVee  body  which   timy 
exist  ill  ilx  vicitiily- 

The  corponi  aiuyhid.-a.  espccudly  lhoj«t'  ot-curriug  in  ihc  ehoroitl 
plexus  anil  in  the  liiterul  rfnlrtclfd,  are  very  liable  l'>  Kt-rmiR'  calci- 
fied, nnd  they  then  constitute  onv  form  of  "hrnin-iiand."  ubirh  t*  i>o 
often  met  with  in  thei>p  ^luniion.'^ 


CHAPTER    Vni. 

CALCAREOUS   DEGENERATION. 

DHPINITION. — CalcarrouM  drgruerah'on  nr  cahilieation  couiiisu 
in  the  infilfrati'in  or  (iitj^uux  wilh  csloireous  p»nicle«).  It  U  a  purely 
f»i»nire  procew,  the  L-ells  taking  no  pArt  in  it :  the  tiwue  \»  ]A<tri6e«l, 
Hitliuut  H]l4*niti<m  of  iut  Kiriicture  hi  the  lime,  by  curlhy  mltit  ile- 
IMMtitcd  fn>ni  the  blou*] :  for  their  tpmntity  ^nntly  ex(Tedt«  that  prH»> 
eni  in  henltliy  liftsiies.  It  U  ilifficiih  t<i  tind  a  pbymiolo^ical  type,  but 
pi'rliiipA  thv  do|K>iiiir  of  e»rthy  f»\x*  in  the  wa)U  ol*  the  iiriinnry  nrrtilie 
(vee  **  Rickets")  in  a  growinf:  lon^'  bone  muy  hv  rt-jntnlitl  a»  itucb. 
Ofwificntinn  iit  ipiite  diittinrr  from  ralciBnition.  for  in  it  evi-rytJiing 
)M>intM  to  life  «nil  growth:  the  cells  are  iinderpninj;  rt'-rVrr  rhanfres. 
anO  arc  ohvioui^ly  concerned  in  receiving  tho  saliM  fmm  ilie  Umph 
■nd  combining  them  uio^tt  ititiujately  with  the  urjpinic  matrix. 


BTIOLOOT. — Kiirthy  salttt  in  Hnlniion,  ohicDy  the  photiphntr*  and 
ctrttuHdteii  of  limr  ami  magnemia,  nre  brought  ta  the  purt  by  blood 
and  lymph,  carbonic  acid  being  probably  the  Solvent.  We  havt*  to 
dcti^'niiinr  why  tln-M*  hoIiii  kIhiuM  be  [KTnianenily  de|XMiiicd  iu  vtrtAin 
tiMttcn.  anil  wo  are  at  onoe  .otnick  hy  the  fart  that  iti  the  ininieniW 
limjiiritv  of  ttuM-*  the  tisKiios  nfToetetl  nre  dead  or  ilyinp.  It  it*  pn>b* 
able,  therefon'.  llint  feeble  nutritive  nctivitv  iind  a  rftanlinl  Idiiod- 
fllnimi  art*  the  excilanlr.  KindfleiKch  tau^^hl  that  carbonic  acid  {«- 
caped  fmm  the  »tafn)aling  lympb-xirciim.  and  heiit^^-  the  pni-tpitation 
of  oorthv  .«alt)* :  rtion*  reci-ntly  uthL'r^  have  held  that  ntlciflralion  in 
due  to  a  coriibtnatinn  of  tbt-^'  wlm  with  certain  albuminoid  hodtm  and 
with  fatty  acidv. 

Much  miiri>  rarely  ualranxHW  infillralioti  appcui-s  lu  be  due  to  an 
abiHilutc  inert-ajw  of  calcareous  saltK  in  the  bloud.  rtucb  of  may  be  aiip- 
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powd  to  occur  in  extenitive  caries  and  in  ostcomulaeiiL  A  portion  of 
the  excott  is  then  deposited  more  or  less  widely  in  ibc  ti«sue»— first 
in  tlic  Ivuipbatic  •rluiKlH  iiiul  kiilnevK,  more  rurcly  in  tlic  luni;p,  otum- 
nv^h,  iriU^liiu's,  iliim  iiiiiti-r.  atiil  livur.  Tliv  ilcfxiKiL  tukt'^s  |i]air»  cliii^lty 
in  tho  connective  and  least  active  tissue  of  the  organ,  wliirh,  more- 
over, imiiieiliately  HHrmniHl!*  tlu-  vejwrls — f.  y.  in  tlu-  intt-rloluilflr  tis- 
sue of  thi-  luiigH  atiU  tlic  struiuiL  lj(.-tw(.fij  (lie  }:latiili<:  of  iLe  stomach- 
bat  lu  the  kidney  the  epithelium  i5  inliltrated  as  well  as  the  iuter- 
tiihnUr  tiiwue.  Anatogmit^  to  this  forin  of  <-»k'ific:iU(in  i)4  iho  dR]Ki- 
sition  of  ilie  excuxs  of  nnte  uf  ,-)odu  which  tnke^  place  in  gout.  It  13 
proltable  that  in  thi:t  ane  al.4o  the  dcpoittt  occurs  fir»t  in  tissucii  in 
whifh  tlie  nutritive  activity  U  must  fechlc.  A  certain  amount  of 
chalky — like  fully — in(iltnil.lon  may  pcrhji,|)»  otcur  withuiit  nuirkod 
impnirmcnt  of  fmirtion  ;  hut.  ait  completely  calcified  parti*  are  certainly 
tle»d,  either  the  intiltraiion  has  the  power  to  kill  or  it  affects  dying 
parts. 

SBATS. — Diiuinution  or  extinction  of  vital  activity  being  the  pre- 
disponcnt.  wc  find  iluit  cHlcifi<'ation  is  very  common  as  a  senile  chanjfc, 
»fl«cting  iua«t  fr^>i^uently  the  nrterie^i  nod  hyaline  curtila^e^  other  than 
lulicalar.  It  occurs  similarly  in  pathaIo;:ica)  tiaaucs  of  which  the  llfo 
IB  feehle — t^.  if.  in  iiu^rine  myomata  atW'r  ilie  rliniacteric  and  in  old 
scars.  Lacttly.  dead  tissues  locked  up  in  the  body  are  very  likely  to 
become  calcified — ".  </.  throinhi  (phlfftofilfin),  oa.seou!t  masi^ii,  the  rc- 
mlla  of  arre-'!>led  tubercular  iuflaiuiiiatiou.  so  common  iit  lungs  and 
Ivmphalic  gtiinds,  and  utherumatoii!«  patches  in  artcrieii ;  but  the  chief 
ptaiiiple  of  this  is  the  occusional  calcification  of  an  entire  fniius  re- 
tained, dend,  in  the  fibdoinen  afler  an  extra-uterine  fuitatiuu  (titfio- 
pifdion). 

NAKED-EYE  APPEARANCES.— A  Kilcifiod  siibetance  may 
hf  miircly  gritty,  like  fine  sand,  or  of  moriar-Uke  consistent,  or 
welihtil  into  a  solid  stony  mass,  cutting  and  breaking  with  an  irregular 
mtrface,  and  luraally  prewnting  a  yellowish  or  grayish  inspect. 


HISTOLO&Y. — The  cak'wrt'OUH  particle.^  make  their  appearance 
both  within  the  cells  and  in  ihc  intcrt^ellular  ttuhstancc :  they  are 
oiuch  more  frequent,  however,  in  the  latter  situation.  They  are  t*een 
at  flptt  as  very  fine  dust  scattereil  irregularly  through  the  tntercellulur 
BubitiaiKH!  (Fig-  mh).  They  are  characturiKcd.  when  viuwc<l  by  trans- 
f 
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niitt«(l  light,  hy  thoir  opacity,  black  color,  irn^iilsr  niitltne.  and  iuilu- 
bilitj  io  dilute  mineral  luridH.  uKiially  with  evolution  of  bubbleti  of 
CO,.  Thu^v  grudiinlly  inrri'iiM-  in  nuinl>or,  until  iiltJmalelT  1arf;« 
tTiiftii  of  liiwut!  inav  be  cuiivvrtt;<l  into  uii  opu((Uu  mlcan-uus  maav.  lu 
which  the  cvlU  art*  ciidu«'<l  and  uan  no  longer  be  recogniKcd.  Thew 
liu)ier  uiUMW  have  a  sharfi  blavk,  irrpguliu-  ouUiuv.  aud  as  the  calcifi> 
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cation  becomei*  coinpti'te  u-i^uire  a  horaof{etui>ii'«.  ^ilistctiinj;.  teoii* 
trani^NircDl  upffoaratire.  Thv  cclb'  themH(<lvt.t«  nri?  much  Iww  fre- 
r|i)pnily  infiltmteil.  being  iwually  mert'lv  pndoFeil  and  obsrurivl  by  lb« 
calcitictl  iiitiTccDnlar  nibntanor.  Ciilcareoni^  |Mirficles  innr.  howevpr, 
malce  their  appearance  in  thr  proto|>la.oni.  iwhI.  f^ni'lmiUT  im-rfu^inK, 
oonvert  tbe  ci>U  iDto  a  houiogeupou«  calcnrvuiu*  botly.  Culcifxqition 
of  ;:anplion-colU  aloDp  \%  not  uocotumon  in  de^tenenitive  prwmuc*  id 
the  brain. 

ir  the  Milino  mntlons  are  iliaiolved  out  with  ii  little  dilute  miniral 
acid,  the  Ktrncture  of  the  \»vr\  may  be  iipiin  recognized,  nnlt-M,  in- 
deed— an  i»  (Ml  oHeu  the  ejicc — it  \\w  bwD  destroyed  by  wniie  auto- 
cedent  I'hiingc. 

BFPBOTS. — A  eftlrified  p«rt  in  dHrl.  inert,  and  iimWr^oM  n»  far- 
ther change.  In  ibiii  renpeet  calcareouR  differs  frcnu  fatty  de|EencT»- 
tioa,  in  wdieh  mbwquent  ebaii)E«i  invariably  take  place — etthtir 
M>ncruii>t.  eiwention.  or  t-alci fixation.  It  difTcn  al»o  in  ita  effect  upon 
tite  liiutue:  for.  unlike  fatty  melamorphofiiit,  it  doeA  not  cau*e  annihila- 
tion of  hixlolofpcal  elemcnto.  Ttie  tiiuue  i»  simply  impre^natinl  with 
ralaireou.4  maitens  which  have  no  other  elfert  upon  ir  ihan  to  reodir 
it  inert :  ita  vitality  in  dvniroyedi  but  it«  Mtructuro — in  ra  far  ati  tbe 
ralcificaiiua  is  oonoenied— romainii  unaltered. 
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CalcificalioQ  must  tbiis  be  looki-^l  iipuo  in  man}'  ciisct*  a»  a  fiaUitary 
ImioQ.  the  imprej^natioD  with  vulcarcous  tuattcrs  prcvcuting  subsequent 
rhaiij!;<'.-*  in  llio  piirt.  This  i«  e«|iociiilIv  the  case  whsn  it  occurs  in 
aL->oouii  tuborcular  focL  us  it  probably  ImpriRons  tiip  caiit<c  of  tlie  ili»- 
taao  most  offKitiiall^.  It  i»  doubtful  whether  cahrificatlon  of  a  tumor 
is  any  benefit  to  the  jmlit-nt.  fur  tht-  iufiltratiun  probably  atTfets  only 
ih-ad  or  dyin^  partH.  On  the  other  tinnij,  ns  when  affecting  the  urtcriul 
liysteni.  cak-jficatioii  timy  hv  iitteiitUal  with  most  delcturioud  couse- 
<fucrica*. 


Oaujification  op  Arteries. 

('aleifiration  of  artcrit^.  likt-  falty  dcgenemlion,  may  be  pritruirtf 
or  ttvcmtiftry.  Ah  a  cfcoudary  change  it  is  one  [node  of  tenuination 
of  atheroma  {q,  v.)  uad  ie  coiiKtKntly  met  with  iu  the  aortu  and  its 
braoflu-f  and  niiiny  other  .siTuiitioD»<. 

Primary  calcifloation  \»  csscntitilly  i^  ttrniU'  ehnnji;c.  a  result  of 
thai  impairment  of  nutrition  which  nppeiirx  nnd  increnses  a«  life  ad- 
VHUceii,  but  much  earlier  in  (<onie  than  in  others.  The  change  '»  more 
or  less  general.  It  is  a.'wocinted  with  atrophy  of  the  arterial  tisftncR, 
and  in  iwme  ca.-*es  witli  fatty  degeneration.  It  u.'«iiulK'  o^jcurs  in  vea- 
j«h>  (if  me'Huii)  iiixe.  the  arleriea  of  the  npper  and  lower  extremities 
»nd  uf  the  bmiti  buitig  ihose  uioxt  eoniuiouly  aff4.-v[ed.  Its  muKt  uoio- 
num  sent  is  the  mi«Mk'  coat,  where  il  commences  in  the  n)ii.«enlnr  fibro- 
rella.  Tlie  iiilnireims  pariit^lw,  ilepiwited  from  the  viwa  va^oruni, 
make  their  appeamni^e  at  first  nronnt)  and  within  the  nucleus,  and 
gnidiiaUv  inrre:i.>ie  until  ihcy  (ill  the  cell,  wliiib  bccome«i  converted 
into  a  Binall  cnlcareou^  iluke.  The  pron-ttx  may  go  on  until  the  muH- 
rulnr  coal  ia  completely  calcified,  or  il  itiav  hi'  limited  to  isolated  por- 
tions of  the  coat,  giving  rise  to  nnmerniis  irregularlv  distributed  cal- 
carmuH  rings  and  platen.  These  an-  best  oeeti  in  vexnela  clarified  in 
(!)nrit  nud  turpentine.  From  (he  uMiNcular  it  may  extend  to  the 
rxlemal  and  intermil  coiit.s.  until  nltimalely  llie  vwmO  hen>nte-'  enl- 
rilicl  thn)Uglioni. 

The  vessel  thus  calcified  loses  it.«i  elasticity  and  oontractility ;  its 
[omen  is  dimini»<]ied.  Hnd  it  in  tranitfomie<l  into  a  hard,  rigid,  brittle 
Ulhfr— "  pipe^teni  arterv." 

It  is  strength ene<t  againttt  dilatation,  but  Is  predi»[KMed  ro  rupture ; 
and  in  ntnpiiinlii)nii  great  difficulty  mny  be  found  in  aecnring  Buch 
VQweh*.  ligatures  cutting  through  them   at  once.     The  nutrition  of 
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partR  flupplicd  by  them  is  more  or  less  inipiurGd,  and  tubQlar  cAlrifi- 
cation  of  tlic  arteries  of  tlie  lower  limb  therefore  prcdiepwes  to  "  senile 
gaiigreuo  "  (p.  42.) 


CriAPTEU    IX. 
PIGMENTARY   DEGENERATION. 

Pthmrntary  ilvgeucratiuu,  ur  ]>iguieiitittu)n,  coiiHists  in  au  bLuut- 
raal  lunnniioD  of  pi)nncnt  in  the  tisKUcs. 

Konniilly,  many  pijrmpnt)»  oooiir  in  tlie  body,  nnil  proKnblv  nil  aw 
the  results  of  wll-aciion  upon  bwniuglobin.  Sjhk-  of  tiietii  jnM  out 
in  bile  and  urmu ;  otbcni  urc  dc)Kffiilcd  ati  normal  uon»titucnt«  in  cvllx. 
llie  liCBt  pxanipli-x  bt'iii>;  the  cells  <if  tliu  rele  Mnl]iigliii  (espucially  in 
the  negro)  iini)  those  of  the  pi^ienirlayer  of  ihe  retina..  Hut  pi)>- 
mctitetl  edls  <KX-tir  itomialty  in  otiier  tban  epithelial  (n>IU  :  t-^]HH-tallv 
in  the  cell»  of  the  cbomid  and  iriit,  of  the  nclerotiuOnniiti*  ■'•■»'» ).  and 
of  the  pia  malcr.  Muscle  aim  Ls  pijinieTited,  and  yellnw  or  brown 
granules  may  sometiniect  be  seen  in  the  bcarl. 

Fathological  pi)^)enintionii  may  be  an-anj£e<l  under  fonr  heading 
•cvonlinf!;  iii>  llie  pigtnent  ii*  itvrivt-*) :    1.    l>iruL-tIy  froiu  bivmoglnbili{ 
2.  From  the  iilotxl  by  cell-actiun ;  ^.   From  lule;  -1.   From  eximneoi 
aubatanecA  intnHlui:^  into  the  bodv. 


1.  H^EIMATIO  PIGMENTS,  or  those  derived  direct  from 
bfcmoglobia,  are  the  comnionest.  ll«I  corpuoclcii  may  break  np.  and 
allow  solution  uf  Ifaeir  liiiMiio^lobiri.  either  within  (raiilnriii,  »>plieiemta) 
the  vcmela.  whieh  is  uncotiimon,  or  nOvr  haviii<;  eN.-a[Hvl  into  the  xu*- 
mrn  ovinj;  to  wound  or  mpture  of  the  vt-^tM'ls,  or  to  eonffOKtion  or 
innammalion  ('/.  p.)  without  any  breach  in  the  vcsju'I-wbII.  All  the 
latter  caiiMN*  of  pi^entatlon  are  common  ;  witneiw  the  fre<|neneT  of 
bmi.'WA  and  apiiplcxic^,  of  i-oii^€9>li(iiis  fmtn  varii'ojw  veiiiK,  portal 
obstruction,  and  cardiac  incompetence,  and  of  stains  after  rarioua 
intlnmmatory  leaioM. 

t.Vrtain  chaiigM  take  place  in  un  extravamtion  which  art-  necutn- 
paoied,  vhen  the  blood-colorinp  matter  makit  into  the^kin.  by  chnn;; 
of  bur — IVom  the  iniiin)  [uirplifih  thron^h  greenish  to  yellow,  with' 
which  all  arc  &miliur  nOcr  a  bruise     Briefly,  these  changes  air  the 
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fvlluwing  :  1.  Soiiiu  of  ibe  Uuiil  uiid  culls  ujt!  ubsurbcd  at  ooce  bj  tlio 
lympliuticH.  '2.  TLo  liiptnuglobin  is  ilissolveii  out  of  many  red  cells, 
and  the  stromnta  ilhsnppcnr — nti  dniibt  after  I'litt^*  degciicratinn.  A 
reU  tluid  ie  tLii»  funufd  ubicb  infiUratos  tla*  tUsues,  itUiiiing  tlicin 
yellow  or  brow  uii^U- red — cell:*  luore  deeply  tbiiii  intercellular  substance, 
inciri bninoti^i.  ur  HbrmiM  .simt;lurti.s.  'Hiu  ('iiIdi'-cIijiii^l's  oh  lliu  ^urfaco 
are  ()\vii]<{  to  changes  m  tUU  diiKsulvcd  lia-inuj^lubiii,  wliJcli  is  soon 
tlecompoHed  into  litviuutin  und  an  ulbuininoid  body  ;  part  of  the 
faaimatia  is  vciibniirbt'd  and  uppeiirs  in  iIk*  urine  »•<  iircdiilin;  the  ri-nt 
aiHler^oes  a  cliaiigL-  and  is  ileposiUMl  tu*  ^^raiiidar  or  cryclalliiK!  bicina- 
toidii).  S.  Many  corpu-sclci!  simply  shrivel  into  brownish  granular 
DiaAt^  of  pigment — xnid  to  ocnnr  chiefly  in  "  hjcinatoinatu,"  or 
tmiior-liVe  coIlectionH  of  bUmih  4.  Many — according  to  wiruc,  most — 
red  coiTiuRcle*.  or  the  pi;;nieiit-ma."ap8  rcaiilliiiK  fn*'"  ihciu,  are  taken 
op  by  leucocytes,  which  wander  in  large  niitnbers  into  the  exlravaHa- 
tlon,ftud  are  convened  in  ihc-ni  into  hfemntcrtditi.  The  pigment  thua 
formed  umy  be  deposited  ou  the  death  of  the  wll,  or  it  may  be  carried 
by  the  cell  into  the  lymphatics,  when  it  will  |)rubably  bo  nrrustrd  in 
the  nearest  lyniphatie  glaniU.  the  Iyni]di-|Kilhs  of  which  will  be  found 
beautifulty  iiiiirked  out  by  pigment  :  nr  it  may  piuw  thmngli  into  the 
ctrpidation  and  give  nse  to  pigineDl-eniboli  of  various  organs. 

Hrfrnatnitiiti  !i]i|a':ii-s  to  be  closely  allied  tii — aci-ordJng  to  some, 
identical  with — the  coloring  matter  of  the  bile,  bilindnu.  also  a  deriva- 
tive uf  liH'moglobiii.  [t  exbibitj^  Nimilar  reaelions  when  treal4Ml  with 
concentrated  inineraJ  ncids.  displaying  the  jtame  variations  of  green, 
blue,  rotm,  artd  yellow  color*.  It  ii*  insoluble  in  water,  alcohol,  ether, 
and  iu  dilute  mineral  aci«U  und  alkulie-H :  it  t^  soluble  in  the  caustio 
alkalies,  giving  u  rcA  color.  It  contain»  mavvi  carbon  than  fanmo- 
globin,  iinil  it  also  cfiniaiiis  iron.  It  oL-cnrs  in  two  forms — granular 
and  crystalline— and  bnih  are  of  a  very  permanent  nature,  remaining 
for  years  unalU*re<l. 

The  granulen  of  h;eniatoidin  vary  in  size  rri>m  the  Mnalleat  pnrtiolcH 
ia  miu4«cH  a-s  large  vu^  a  red  blood-corpuscle.  The  larger  are  commonly 
irregular  in  tuliapc.  .ibai-ply  delinefl.  and  glisten  more  or  less.  Their 
cohir  varie?*  fn>m  yellowi)(h-rcd  to  brown  or  bliK'k  ;  the  ohler  they  are 
t]iu  darker  they  beeonie.  The  smaller  granules  are  usually  dull  and 
opaifoo.  The  rryctals  of  hntnialDidin '  art?  opiique  rboinbic  primiut, 
nsnally  of  n  beautiful  yeliowisb-red  or  ruby-red  color,  sometimes  up- 

'  Hvmin  rrvHinUBrcnm  finthitlogiml ;  thoy  iire  Dblaincd  bTwamiinp  blnod— b«b 
a  rerv  old  auin— with  elrong  aoeiic  arid,  a  cry^tul  nr  twa  oi  auti  lielng  added. 
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HiEiu  «lutd  I  u      CljahttA 
(Vlreho<r.> 


proochiDg  to  brDvoi  or  black.     Tliev  may  aUo  occur  as  little  ]t\tne» 

•iial  tin*-  n€^l<w,  but  tbfsi^  are  li>»s  cnmiiion  fomm  (Kig.  -6).      Tbcv 

arc  ill  inust  cad€«i  mi  mukU  that  coiU(iileni bli<  can- 

Fiu.  M.  is  reijuirpiJ  lo  recognize  their  crysiulltiu-  unrun- 

fl        j^^  If^       uniier  ibu  microi<cu[ic,  ntid  they  ni»y  cKsily   lie 

^^r^-'    ^       orcHooked  a*  merely  irrejruliur  granular  tuiu»t-*. 
A^L  In  »otne  cjweJi,  liywcver,  tbey  ntlaiii  a  larg»'r  »ixe. 

Tbuy  are  tuorc  or  Itiw  tmnt'iHirciit,  nnil  pri'Mrnt 
a  «}]itiiii/i,  strongly  refract iti-!  surfiu-o. 

Inttriis<>ly  Mack  |ii}:iiieiil.  grntiiilar  or  m(»- 
tulline,  \t»a  bevii  called  inehNm:  it  la  prubably 
merely  h»^maloi<liD  uttered  by  age.  no  that  It  is  darker  and  loa^  ett>ilT 
soluble :  it  contains  more  cjirbon  tban  ivcetit  hiPtnaioiilin. 

Whellier  hwmoglobiii  is  eonvertwl  Into  granular  or  cryMtallinQ 
hiciDBtoidin  a|ij)OHn*  partly  to  depend  iipoD  the  ttwue  \u  wbjcb  it  it 
situated,  crytttalH  lit-ing  exeeeililigly  entiiiuon  in  itoiiie  situations,  as  in 
tiip  brain  and  ovaries,  wbereaft  in  olherK.  m*  mueoua  membninen.  only 
giannleN  are  met  vith. 

Accortling  to  Kunkel,  nome  of  tin-  pif^uient  \v(i  by  hn>rooglttbin  is^ 
pure  hydruted  peroxide  of  iron. 

As  to  ibe  ultimale  Tale  of  exlravaitationiii : 

1.  AbtMtrption  niity  be.  and  in  vaMiilnr  pnrtn  nOen  i<i,  complete,  or 
crfilalc  or  gninulfs  of  bieiuatoidili  may  be  tbimd  by  the  micnwscui*. 
2.  A  yeUowUb.  browniidi,  or  blackiuli  f>i.-ar.  fnmi  granular  or  crystal* 
line  pignit'iit.  miiy  reconl  the  dtvtriiction  of  lisxiie  by  betnorrliaKf. 
S.  A  ndb'elion  nf  prune-juice  or  rluK'olate-t-oIureil  fluid  muy  long 
reniiiin  •un-ounded  by  »  capHule  of  iiiflaminaiory  tituue,  uften  linrd  by 
Isyvnt  of  elol.  more  or  Icae  dccobirixeil  and  organixe^l  (hwnmttimn): 
the  finid  c«)niainH  pigment-  and  fat-gmnuteH  nml  dioliwicrin  rryKtalH. 
4.  Tbe  fluid  umr  )ie  absorbed  and  the  rlitt  b<^^l>me  eoinpltrtely  detfol- 
oriuil  and  nrganixv*! — n  good  example  of  which  i)«i!>een  in  the  aoHMillcd 
*•  nicnibmiioim  |inrliyrneni[igili»."  The  procetw  I'on  fntinently 
Talrhnl  in  aneplie  wmindK.  ■'>.  A  rytH,  vritb  mont  ur  li-w  piguienK 
wftlU.  (fmiaining  elenr  fluiil    may  remain,  fwpeeially  in    tbe   brain. 

Unn-lv,  destnu'tion  »f  rcil  riirpntK-b"*  nnd  fortnntlon  of  ;.'ru!iulur 
auin.-^-s  uf  bn-matoidin  ■•ci.'ur  witbin  the  ve?^c-U :  thi«  ocruru  rbiefly  in 
malaria.  It  is  lliutight  aliMi  that  many  of  the  granular  mawMfA  in 
'•  melonicmta  "  may  be  fonneil  by  imperfw^i  duvelnpmeni  of  red  no* 
pUM'Ini  in  thtfi  upleeri. 

Pigmoatatiim,  wilb  lucuutic  pigtiient,  ia  very  oomnion.  but,  p^  ««, 
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of  little  imporunw.  The  presence  nfpigmenr  in  or  between  the  cells 
of  u  tiaHtie  caii  have  little  efrect  tm  the  elemeuts  of  their  functions: 
any  didtiirbance  of  tbese  niust  be  attributed  mthcr  to  the  eonititions 
upon  which  the  formation  of  the  pigment  flepeniU.  A«  evidence  of 
«ntfcf<le[it  oomUtiDiiM  (lieniorrhagt'.  otigi.'sticni.  or  inllammation),  the 
pnwenuft  of  lijcuittloitlin  may  sometimes  atanil  ulonc  :  e.  g.  after  cere- 
hrsi  heinrtrrha^u  IVdiii  caiiilliiritn^  cryiXaltt  of  liEKmatnidin  innr  alone 
remain  :  a^in.  .slato-^ray  discoluration  of  the  iiue^tinat  niucnsu  points 
either  to  prolonged  cainrrh,  or  portal  congestion  of  the  vesical  muco^ 
lo  chronic  cutarrh.  ISlate-gruy  iliat-oloraliou,  sfirn  chiefly  post-iiiyrtem 
on  Holid  abdmninfil  viscera,  from  the  action  of  sulphuretted  hydrogen 
{train  dwompoHitinti)  upon  the  iron  of  liiuinngtohin.  must  not  be  mis- 
taken for  this. 


Fio.  27. 


t.  PIGMENT  DBRIVBD  PROM  THE  BLOOD  BY  CBLL- 
ACTION. — The  chief  patholo^i(.:al  iiintance  i--*  found  in  melanotic 
wartA.  najvi.  wLrcoiuatJi.  ami  (.■an-inoiiiulju.  The 
pigment  licK  in  the  celU  more  often  than  between 
them,  iit  gmnidar,  and  v»rit>»4  from  yellow  to  black 
in  color;  statements  varv  vt*  lo  whether  or  not  it 
contains  iron.  It  dit1'er?<  :<pectro8copicaUy  from 
all   known   blood-pigmetitH. 

Tbo  broiixing  of  the  t^kin  in   Addisun's  dis- 
ease 1%  at  present  unexplained. 

Variations  in  the  uoniml  pigmentation  of  dkin 
occur  during  pregmincy  unrl  wifh  various  uterine 
troubles,  in  Icucidcnna  and  iricianodfnim:  bntnoeeMain  explanation 
«f  these,  or  of  blanching  of  the  hair  from  neuralgia  or  fright,  can  be 
offered. 


Ccti*  MinUlnlnit  Pkt- 
Birnt.  Vrata  n  mi-UiioLki 
i».Kniaa     of    itic    liver. 

y  ar*, 


;i  PIGMENTATION  PKOM  BILE.— The  only  wellHSttablished 
catteo  of  thifl  is  obstniction  of  the  hepatic  or  common  bile-duct  by 
catarrh,  stone,  or  other  cause.  The  bile  secrete<l  behind  the  obstruc- 
tion '\»  absorbed  by  the  veins  and  farried  over  the  body  ;  it  apiiejirs 
Rmi  in  the  urine,  liien  in  the  conjunctivie,  and  tiiay  ultimately  ttngc 
all  lissaw  vellow  or  greenish -yellow  ("'jaundice"  or  "icterua").  U 
way  occur  in  umatl  areius  of  liver  only  from  ohstruction  of  itniall  bile- 
doctK  Id  cirrho#ii«.  The  pigmentation  \*  uaually  due  to  diffutie  stain- 
ing :  rarely  granules  and  even  crvHtals  of  bilirubin  are  found,  M- 
pecially  in  icterua  HeantUaru/n. 
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With  rt^ard  to  tbe  sligbl  jmiDdico  tlint  occun  io  fiepiicfenuB  mnd 
mali^uuiii  f»i-ni»  or  ncutc  tiifi-ulivu  fevers,  uo  obstruction  can  be  deiD> 
oofltraii'd  io  the  ductit,  and  tlit'ri'  oHii-ii  app^Mirs  u^  he  moiv  iw  li*s!)  Miip> 
prewion  of  bile-  The  Uit-nry  \\a»  b«wn  |irnpoiinde<l  tlmt  bilirubin  i» 
funutid  by  tU>cuui])o«ition  uf  the  hsMuofittubin  in  Uit>  blood,  but  t^ 
e:ipluDBtion  is  disbelieved  hy  many. 

4.  PIGMENTATION  BY  EXTRANEOUS  SUBSTANCES.— 
The  U-M  cxuiuiik-t*  are  liiut*r  of  iaUtoiiu/ :  *\[  arififriasu,  c-aUHHl  by 
pmloiif^i'd  luliiiiniKLration  uf  silIim  of  silver  (tbe  skio  bevfUDCH  pcmui- 
neotly  browiii»h-j;my.  more  or  less  deep  from  rleponit  of  ailver  in  ila 
intercellular  MiUtnnce):  and  of  colliers  and  knife-grindere'  lun^ 
dewinbeil  in  ilie  iiexi  seelioii. 

Dend  tiseuoi  are  frr4|uenilv  discolored — black  or  t^rceniKh-black 
or  tdute-j^y — by  tbe  actinn  of  Kulphurctied  bydn^en :  tbi»  must  not 
bo  ronfoundeil  with  anio-inortem  pigmentntion. 


PlOMEKTATION   OP  THE   LTTNOe. 

In  no  orgtULH  w  pigment  met  with  ^-i  Firei)ueutly  and  in  such  li 
quaotily  u  in  the  liingM.  niid  much  discussion  has  arisen  w  to  its 
nainrr  and  origin.  Il»  umoutil  ffnuluuHy  inereiimBi  with  udvuni-in^ 
a;!G — the  lim^fx  of  infants  beiuf:  free  from  it.  HhereaK  thoHC  of  adidu 
invnriiiblv  tvmtain  cmHiderahle  i|uantitie8. 

Thin  piemen latiiiii  uf  tin-  lun^  u  due  princi|)ally  to  the  presence  of 
oarhnn.  and  tint  i>f  liteinAtoidiu.  The  curbon — derive^I  from  ineam* 
plote  <ximbit8tiim  of  wood,  coal,  and  other  sub^tnoceH,  and  always 
preaent  in  varying  (jminiitit^  in  the  atmu^pbere — is  inhukHj.  and  ifas 
minute  pmrticles  i)»»w  into  ihc  fiiiwt  hrtrnt-hi.     M;inr  are  tnken  up  by 

muenx-vur]*"'^'^'^'  *'**'  '""J^  '"'  '*^'^'"  *"*  ''"■""  black  grannlee  in  lite 
cells  of  the  grayish-  black  eputum  frui|ueutly  expectnnited  in  the  tvirly 
morning.  Much  i»f  the  t-arbon  U  thni*  eliniiiiiiled  by  exfterloration; 
but  mntiy  pdinicU^  \Mm  into  the  air-ve^iclttt.  und  here-,  their  muoval 
by  this  mean<t  being  leM  rendily  effected,  they  gradually  ponvtralv 
into  the  alvcMlnr  wnllx  aud  inlcrlobular  liiuiuu.  Most  nf  (he  pulutoiianr 
pigment  is  found  in  thiaic  ^ituaiions.  either  within  the  cunnectivo-tisana 
cell*  or  free  among  the  fibres  (Fig.  28). 

Acconliug  to  Tyndall.  exhaled  compk-nicnial  air  tn  fm'  fmm  [ai^ 
tides.  How  tbe  carboii-|Nirticte«  reach  the  alveoli  im  not  obvious: 
Aey  can  be  oarried  by  tbe  air  only  ao  for  as  it  ia  tidiU  or  complv- 
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Diuuutl.  Aov  cilia  would  work  ii^ain^t  llie  di>scent  of  tbe  paiticlc  and 
its  cjimer  cell :  iinil  tin-  ruritj'  viith  which  cmpvciiinui  I'mrii  |)cHi>nLliou 
(lUtrefy  would  ^liovr  llial  iseptic  or^iii)imii}<  mtx'ly  get  oa  Tar  as  the 
alveoli. 

Tbe  mwiiis  by  wbicb  the  particles  of  carbon  pcnetnite  the  walla  of 
tbe  ttir-vesiclts  and  make  their  wnv  into  tbe  iuteralveulur  ti^uu  bad 


Flo.  S8. 
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iiiMlon  {if  ihi:  Long,  ttwa  ■  wouinu  tn.  nxir  flvi*,  nicb  ullitlil  rmpIiirmiiB    ybnw- 
iUMiarih«piinn^ailBlb«itlvi-olitr  irallodndun-iun'l  tiir  Mood-vc^l  f.    X  T&. 

l>et*n  tliiw  fX|il«in(H!  hy  Klfin:'  Tbe  braiiebwl  coiinective-tiMue  cells 

ftf  lb<-  alveolar  Willi'*  send  a  pron.'e)*t«.  or  a  greater  or  It'(w  portion  of 

tbeir  bwly,  betwueu  the  optthelia!  wlU  of  tbe  alveoiiis  into  the  alveolar 

cavity.     As  tbcse  connective-tissue  cfUj"  lio  in  the  twsrouf  i-anaU  wbich 

oon.-'tiliiti'  tbe  eoniinencement  of  ihc  periviifteular  lympbatics.  it  is  eiiny 

tn  iirirlcrHtund  how  those  openin;;s  itt  thi-  niveolar  witll^t  (]Mciido-MoTnala) 

may  iK-twine  suflirieiitty  ditsteiidfd  to  hIIow  eells  «iid  otiier  Mili.>«tati4rei( 

to  pa8«  ibrougb  tbeui  froia  the  alveolar  envity  into  the  iiitfnilveolar 

tiattue.      Wben  mice  the  carbon  lias  Tn»d4>  its  wuv  into  tbe  intorloliulnr 

tiiutue,  jtomf  of  it  \»  tnken  up  hv  the  fixcl  <  ell;)  in  tlil^  ^ituftlion,  whilst 

tluit  wliicb  w  not  ibiiy  iletained   piftKrx  on  to  tbe  lymplintics.  and  ia 

deposil«'<I  in  tbe  bronchial  lytupbntie  (ilniids,  where  the  bbutk  particles 

are  almi  vifiblc. 

Clfwdy  alliH  tn  tbis  physiolo^fical  pi^ncniution  of  the  lung  fmtn 

tbe  inbtilaliitn  of  rarlion  are  those  morbid  eoTiditions  which  resnlt  from 

tbe  iidinliitiiiti  of  piirlicle>«  of  (-oiil,  iilonc,  iron,  and  other  dubntHnces. 

of  vrbidi  tbe  lun^  of  luiners.  tftoneniasoD!*,  and  grinder?  afford  fre- 

qoent  exwaple!*.     Here  also  minuli*  particleii  enter  ibo  bronchi,  pene- 

trftl«  the  walU  of  tbe  niveoli.  and  are  depo«ited  prineipnlly  in  (he  in- 

i*>At»l'Un>  nf  Ljrtiipbslii-  System  nl  litinss,"  Pne.  Rag.  Ste^  No.  I-Ill,  1874. 
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Uinttiiial  tissue.  In  the  avw  of  luiuera — in  wliicli  ibis  is  moBt  eom- 
mnn — thv  particlcis  of  cwlI  enter  the  lun^  in  i^ttch  turge  qitaDtitiw  u 
to  give  10  iliein  a  untfitnn  ilark,  black  wilor  {/tnlhracoti/i).  In  ittonr- 
miu*oni4,  grimlcrs,  etc-  the  lungs  uImi  tx'coiuv  ■Ievfil>''  piguientctl.  al- 
tboagh  to  n  lew  extvnt  tlmn  ihwu  of  inineni. 

Tlie  Mack  whir  of  thi*  lungj*  in  thtwf  cajiL's.  howevi-r.  i»  not  cutirc-Ij 
tlui-  lo  tlie  pw-i^^ncf  nf  ihr  iiiliiilisl  subsljuuvs,  )iiil  iiartly  in  (hat  f>f 
hirmnloiilin.  The  irrttiiiing  |mrtioloit  itihalcid  itoi  up  inflaintniilnry 
cliiirigi*w  ill  ihr  Uhnn-lii  an<l  |mliii<iriai-_v  liirMutf,  ranging  i-hrmiir  l»n»n* 
cliili».  chronic  cutarrlial  pnuuutonia,  iim)  n  Urge  incmu'v  in  thc6)'mas 
tiwuc  of  the  hingx.  which  ihu^  uliJniaU'lv  biH-onie  cnnsitliilatvti.  tough. 
an<l  fibrorw,  wbilsl  ulceration,  .starting  from  the  hronohi.  pn^ilitccs 
cavities  ("cullicm'  "  and  '*  knife-grindcm'  plithiM»,"  etc.).  tawing  to 
tlit*!tc  mlructur^l  changes  there  is  n  cuniiitlenible  tscape  uf  red  corpusciw 
from  rupture  uf  eapillancH  or  itilliininiutorj  exutlution.  and  bencv  a 
liirge  fiiniintion  ttT  pigment,  lo  whirli  u>ui:h  of  the  ilnrk  color  of  thrwe 
lungH  inii.'it  nnilniilitiilly  lin  iiM'rilH^I.  The  longs  of  MloiicmaAoni'  iind 
grindenf  are.  like  thot«e  of  minerw.  Hei'pty  pigmented,  though  to  ■  Irn 
ilugrei* ;  bin  the  bliu'k  color  in  ihe  former  cii(>es  cannot  be  entirely  hl-- 
coantn)  for  on  the  HUpjHwition  ibal  il  i»  due  to  the  pram;uce  of  iiilialed 
particl«s. 

Pigimnilation  of  the  luiigM  fniiu  the  presericT  of  b.eniaitiiilin  <.*ceura 
■8  the  rwull  of  many  olher  morbid  conditions,  nmny  dtsea»eei  of  these 
nrguu)  being  uticnded  by  the  formation  of  pigment.  In  chronic 
phtbiHi».  pigtuenlalioii  (KH'nr>i.  jmrtly  an  the  result  of  the  intlnmninlarr 
prorewi.  and  partly  fmm  the  ohsiruction  of  the  vo*icU  canAdl  by  the 
Uen  gronlh:   lint«  of  pigment   are  C4>u.<'tantly  iwen  surrounding   the 

nodujei'  of  couiuilitlslion.  In  acute  crou|»> 
ouA  pneumonia  the  hln»id  which  Is  rxtntr* 
■Aal«rl  into  the  nir-vctiicles,  lUid  vthich  iti 
the  early  tttogeK  giv«ti  to  the  eX[feclomliim 
a  nisty  or  pniin'-juiee  color.  sul»^*iiurntlr 
heconittt  converteil  into  pigment,  and  thr 
itputum  l*et<)omeH  of  a  gruyintb-blueli.  tlw 
pigtnfni-grariultvi  being  viAiblr  in  thr 
ncwly-fornietl  cells.  The  oeUe  met  with 
in  the  Hputttm  of  bronchitis  ahto  oonlain 
grnnnk'H  of  pignit-ni  ( Fig.  2V) ;  and  pig- 
nit-ntatiim  plnvh  an  important  piirt  in  the 
condition  uf  the  lung»  known  u*  bntwn  induration  (</.  v.). 


FiQ.  X». 


<>Ib  Itvm  ib«  ^iiiiM  of  Aruw 
lutMMtaiiu,  (hownui  tar  ■iiiiiiw 

fnnaUi*  of  |4(mntt  wlibln  itiv 
nU&  aontaor  Uien-ll»  ■lujma 
tela  a  an*  bllr  nnlmil**.    .  «B. 
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Pi>^ciii  in  the  lung  usuuUy  occurs  n»  black  irregular  graniilRt ;  it 
tft  rarely  met  with  In  crystalline  form.  In  nil  case*  in  which  it  is 
round  in  an^v  i|uaiitity  iti  iIk-  lung  it  is  found  in  the  bronchial  glniiiht 
also.  It  is  taken  up  li^  tlio  lymphatic!!.  hikI,  like  ihe  inhaleil  viirlion, 
beoomes  arrested  in  its  postage  iliruugh  these  gluidii,  where  it  rcmaitu 
permikDcntly. 


CHAPTKK    X. 
NUTRITION  INCREASED.— HYPERTROPHY. 

Thkbe  con<litioni»  must  nuw  be  considered — Hypertrophy,  Recren- 
ar&tion.  itnd  Ttuuor-formatioD — whicli  have  \\\ve  in  eomunHi  :  chut 
in  each  ihf  Dulritive  exchaiij^e  of  <x'rliLin  cell«  i»  so  disturht-d  that 
fnniiKtion  exeeo^U  waste,  mid  ^(rowih  reftulls,  juHl  lut  in  ihc  phyido- 
litjfHiil  mliite.  Patholofiical  jjrowlh  o«-cun*  in  obfjlioni-f  to  the  s«me 
I»W!i  a#  pby.iiubigiriil.  In  hypertrophy  aii'l  regenenilion  liie  ftruclure 
und  funetion  of  the  niethcr-ti»8ue  are  retained,  and  no  line  can  bo 
ilmwn  between  puthohijiiciil  nnd  physiolngicnl  rissiie-fortnalion :  \>a.\ 
lU  tiimuPi  the  dii^liirhuiire  rc^^nlto  in  the  fortnnlifin  of  ii  ui:i.s^  of  new 
liwae,  which  fultilit  no  phyKiolo^iicul  purpwti.'.  which  i.t  ulwuys  u  nior- 
phnhi^ioU,  and  is  fre<]uently  a  »truetnrftl.  variation  from  the  type  of 
the  part. 

Nonnal  growth  depends  upnn — 1.  The  inherited  tendency  of  the 
oelU  to  grow;  2.  The  wipply  of  finid  ;  and  3.  Tlie  amount  of  wa.tte. 
ratholu.uncnl  new-growth  will  be  due  Co  ubuurmahty  of  tiii^-  uv  mure 
of  thwtc  fueu»r^ 


Htpbrtropht. 

DEFINITION  AND  VARIETIES.  —  Hypertrophy  vrn'^m 
tDtentnna  in  sixe  due  to  enlur};emt!nt  or  tnultiplioution  of  the  normal 
oon«litnent  ^leinentn  of  a  part  or  tiMue.  all  hein)*  ftfTcetod  propor- 
tioniit«ty:  m»  tli.it  external  form  «nc|  minute  structure  an-  iitike  pre* 
wrred — e.  g.  hypcnmjihied  h«i.rl  from  valve  disease  or  kidney  afler 
low  of  itf  felloK*.  This  i-t  true  hypenrrtphy,  and  is  aireompHnied  by 
ihi^nssnl  fitnL-tiomkI  fiower.  The  teniis  false  or  peeudo  hypertrophy 
indiaite  that  the  eulurjiemenl  of  an  organ  or  jimvI  is  due  to  overgrowth 
of  icu*  net  of  eleuientiv.  oAeii  »t  the  expend*  of  another,     ll  if  the 
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cnonectire  tiHtuewliicli  >;one]-aily  twtvmei^  excnwive,  v\\\hi  the  liij 
li^ues  BtniphY — f>  </•  i>8eii<lo-livperiniphy  of  uiusrlr.      In  tliow 
functional  power  Jit  (liminislif^l.     Roth  true  nnil  fiil.ap  hypertmpbjr  imt 
be  extensive,  involriug  one  ur  uiorv  litubs  :  i\\e  Utter  when  lonlttvii, 
j^ivi»)  rise  to  the  "  hvpurplastiv  tuiunrs."      I  l_vpertnipli v  '\*  mid  lu  hai 
eimple  wlivn  iluc  to  im-n-uM'  in  size  of  ilie  i>tcnirni^  iif  m  pBit ; 
numerical,  w lien  In  incnriiSL' in  tliL'ir  number.     Tbi'  laiti-ri^  callrdj 
also  hyperplOBla.     Tti(-.««  two  fonnti  iir«  4t>ni|:iMmble  to  stiuplr  and  I 
numerical  «tm|)liy.      In  all  livpertmnhiej*  hv|>vrplu8ii»  \*  conntitnt,  and 
tiiuv  btf  ihv  Euile  cauM'  uf  vnlurgomeiit :  but  tiitiijilc  enlarp'rut-ni   (if 
cells  may  occur  in  each  tissut^.  untl  'ms  fnipient  in  mn^^div  luxl  ^IukU. 
hi    ihf    j;re«l    example    of    ph_v>*i»logicnI    hvpcrtrnphy — tin-    jnivifl 
iili'ru* — it  is  very  uiitrk««l.  noun;  fibrw  rcndiitii;  stveti  to  pifvcn 
their  ntmnal  hIzv. 


BTIOLOOY. — In  miiny  otMOtt  tlic  cauMw  nrc  iinknotrn. 
we  cannot  wiy  whctlior  a  (rfvcn  liyperirophy  i*  flue  to  exconivc  Tiial] 
(•ntjrgy  of  tin-  wW^  of  ihe  pftrt.  to  tlio  Milling  a-tiile  for  it*  embryonic, 
rudiment  of  irro  birjfu  a  imniber  of  cl-IIk.  to  diminution  of  thi<  nviKt-| 
ani'i'  to  gntwtb.  to  an  :inipbT  fixHl-sugiply.  or  to  iliininixlii^l  wnMc 

Tbr  i-U-nri-sl  nist-s  arv  lli(»w  in  «liifb  tbcte  is  obvioiiiity  ati  incretaedl 
supply  of  food.      For  liypvrln)pliy   to  nct'iir,   Iiypeni-mia    niiiJ't    l>«] 
pn>loni^i><l  ur  fri>i|iirnlty   it-pcdiiiil ;    altio.  tlie  nrlU  of  ilic  [uirl   muFC 
poiueiM  ability  to  f^w.  for  ap{Kirrnt1y  no  )iyprnt-inin  woiilil  prvrent  a 
ih^'nniii  from  atrophying  or  fuu^*  hyjiorplaitift  of  Hilult  franglion-crlU  ;. 
anil,  finally,  ai'tion  i»  nirc^Mry  to  aciire  »M>tniitniion  in  ibf  workinifj 
timncK  of  the  body — muwle  und  jiliind  (»ee  p.  23).     Tbv  tolloKingj 
examples  Mt-m   li>  fait  nmlcr  lliiK  brad. 

Hi')»eat(Ml  hypeiwmla  from  uligbt  injnri(>!i  caiiKC!*  the  ihickrni>H  rpi-j 
thclitim  on  the  laborer'^  hand,  and  a  corn  nri!>vi>  viniilnrly.  Tncn'S* 
bldod-ftnpply  \a  a  limb  may  i-Rtinr  l*>n>!ihpnin}:  of  a  bone,  of  nluidi  an 
4^ipby»i«  reiuains  ununited.  a«  ha.«  bwn  »cen  in  larfio  nlrem.  rarii^ 
ii'><*nwiM.  etc.  The  H»n  partM  ini^rraAe  Kecondnrily.  The  hy]icrtnv> 
phic<l  »|)l«H>n  of  inirrmiitent  fever  and  lh<<  thyroid  in  cntlctnic  pti 
(Klrh.".)  arc  due  to  ariive  liyi»en»!iuia.  j»erhap»  excited  by  the 
of  orj^ni^m.".  Kxojihthahnic  gf>itre  ha^  b<fn  attributo^l  to  TMK>*' 
motor  poralrxtit  fVom  iliseiniv  of  the  ganglia,  but  it  w  dnnhtfid  if  it 
wnald  n-^nlt  fn>ni  »w\\  n  let^ion  (p.  *2T). 

When   muscle  eonlravts    tretjuenlly  n^aiiwt  an    incren^i-d   load,  if 
bjpcrtrophie:^ — uh  \*>  keen  in  traininji — unlcm  the  load  in  too  brrivy^ 
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vlivn  uiroph;  ma^'  re^uh.  Frequent  concrnvtion  alime  m  itiHuffiiMciiU 
as  i*  ehown  by  hands  used  actively  but  not  foreibly,  by  hearts  aitcr 
1^  years  of  ]>a]pitation.  by  hlwldt-rs  nfter  the  frequent  mictnritmn  of 
^P  pyelitut.  But  mM.-rtuD  obstruction  in  the  circulutiun  ur  iu  ihv  uriuiLry 
pas»tsgeK  which  thu  heurt  or  blndder  ean  overcome,  and  hypcrtro|ihy 
bc^iufi.      Rxiiiiiplednf  the^i;  oompenaatory  liypertrnphleMnn-  nfl'nnhrd 

^by  the  heart  in  early  stages  uf  valve  diwa**.-,  thi>  bladder  in  stricture 
of  the  urethra,  the  interline  .just  nbove  a  |>ennatient  stricture,  a  vein  in 
■pvurisnial  vari.x.  or  muy  vom«I  thvougb  whieh  an  abuormal  quantity 
H  blond  K  forced. 
When  un  oi'^n  lit  removetl  or  prevented  from  funrtjimating,  nthor 
or;£an»  whirli  lake  on  its  work  hyperd'ophy,  receiving  the  hlooti  whicli 
»houM  haw  i)uppliei|  the  dii>cat«ed  organ  as  well  as  their  own.  This 
is  beet  seen  in  the  kidney,  rarely  in  the  testis  and  lung.  Rumuval  of 
one  submaxilhiry  would  not  cuuse  hypertrophy  of  other  salivary 
ftlnnilff :  this  wouhl  occur  only  fi-om  more  fr^rjnpnt  stinndntton  of  their 
aecrelor*'  ucrvcj*.  which  probably  pnxluceH  tlie  Urge  ^ubiiiiixiUary 
glautla  seen  in  epithelioma  of  the  tongue.  But  the  kidneys  arc  under 
nerviscouind  lo  a  niucli  less  extcut;  ihey  sei^m  in  be  excited  tn 
secrete  by  the  pre.'<4>iR:c  in  the  bliHxl  of  material  suitable  for  tbcir 
Btion.  and  hypertrophy  naturally  rejiultw  from  continued  gitatly 
mcrcaiwd  -supply  of  blood  containing  excess  of  (irt.'ji,  etc.  Enlarge- 
^_  uienl  of  lymphatic  glundit  ba5  been  noted  aJ^er  removal  of  tlie  spleen. 
^P  litcmb>e<I  weight  thrown  on  a  bone  vauitett  iliickcning  cif  it — e.  g.  of  tho 
'  fibula  in  unnnite*!  fmcinrc  of  the  tiliia. 

Diminished  waste  is,  apparently,  not  a  cunimon  cause  of  liypcr- 
I  trophy.      An  exaniplt<  oAen  <(Uoted    in  the  wubinvululcd    uterus,  ibe 

^B    bulk  of  which   is  made  up  of  hypcrtrophied  tiiui4cl4<  nud  cnnneciivi* 
^^LjpRir  with  tbick>walled   vok^Ih.    but  il   is  doubtful   to  what  cutout 
^^MHltxiuic  intlnuiuialion  i?  rt^tiwuitiblc   in  i\\v*v  cai«ei*.      Hair  and   naiN 
mKUt  and  unop[H>«e*l  teeth  grow  till  tlieir  vessels  supply  only  outri- 

»ni«ni  etiough  in  miiinniin  iliem  iri  [heir  finally  aiminvd  condiiioti. 
The  sclerosis  of  bone  [iroduccii  by  small  doses  of  phosphorus,  the 
iaen«ae  in  siic  and  strength  of  aniniAl.o  treated]  with  small  dtixra  of 
ar»ef))l^  ami  the  iii%  igontting  eftV-t  of  tbii*  dnig  iijjuti  Styrian  mnun- 
^_  teinecra.  may  perhaps  be  explained  by  diminished  waste. 
jH  The  removal  of  resutancee  to  crrowt^  is  diflicult  to  nHceriatn. 
It  icenu  to  b«  a  factor  in  ihe  production  of  such  deform itif!>  ok 
"  kitock-knee  "  (•/'■''"  riitf}Mm'):  here  excessive  pressure  is  lhn»wn 
on   ibe  uuter  articular  surface^  uf  the  femur  and  libiu.  whilst   ibu 
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voi^bi  linmp  bv  tlio  inner  surfocctt  is  icm  than  nnrmAl,  and  tbcr* 
coiii>«H|iieucl}r,  grow  exceMivelv-  Man;^  scleroflee  or  hvpvrtrapbirs 
of  connective  tiwiie  follow  upon  alropliy  of  llie  c-swntiiil  cUiuciit:*  t»r 
thoir^Hii:  lilt'  iintunil  rcxbilantv  lictwccn  tliir  two  tir>hut>»  Ii»a  \wvn 
Kinoved  (we  p.  ISl). 

Tli<*rc  rfir)»in.s  rrruiin  fa*<>»*  in  whic-li  ilie  eliotojfy  ib  fvi-n  nntw 
doubtful  tliuti  tu  \\\v  above.  Kinsll}*,  cji»w  of  true  siant-ffrowth 
■^noreaiw!  in  length,  rather  than  in  breadth,  being  iniplied :  hrpfr- 
tmphy  of  thn  whole  ImmIv*  (giniitit);  t>f  half  (lif  IkmIv  (rare):  of  whole 
limbs  or  of  pnrtn  of  them.  a»  fiiigen*  ami  Iocs.  Such  parts  arc.  *»n. 
iliiotertion,  normal  except  in  Dixe.  Secon<lly.  cai^eH  of  ftblM  giaat- 
growtb.  in  which  ilif  i-oniu-ctivt'  linsiie  alone  ih  imTea.**(i.  the  pari 
being  often  mittshapen ;  lymphatics  iirc  ofien  dilaled.  even  to  ct««a. 
and  the  lilootl-vei^itelA  mny  be  nevoid.  Examples  are  met  with  wp^- 
cially  in  the  lip  (mslcjocbeilia),  tongue  (makroRloesia).  ami  lower 
extremity.  Hypertrophy  uf  noii-wnrkitig  iismu'i'  would  imtumlly 
ruKull  fmm  itn  exct-wive.  even  hIow  nml  impure,  ^iipftly  of  blmid  and 
lymph.  In  iiome  of  the  above,  which  are  rongenitnl  or  itpf«ar  mmm 
nftr-r  birth.  xhfTf  may  be  exc«asiTe  vital  enerfry  f\r  too  large  * 
Dumber  of  the  c«Ub  forming  tht-  rudiment  uf  tliu  pnrt  or  liiwue. 

Nothing  iH  known  of  the  rtinsiition  of  nenilc  liypcitryphy  of  th* 
pniRliitf.  nor  of  the  eiioniions  biil  rare  enlargement  of  the  female 
bnaLit   which   mity   ovuur  nt   puberty. 


CIIAPTKR    XI. 

BBGBNERATIVB   PROCESSES   IN   TISSUES. 


DiBTHnmoN  lif  ii)MiieH.>lcmenti«  hik.«  fre4)uen(ly  been  described  in 
earlier  chnpten"   n»  the   rpttilt  of  injiirit-w   nnd  variou*  degi'iieraliva. 
anil   iriflainiuatnry  proctwK-K.     Wc  mujil   now    brielly  ntale  huw  »uchJ 
loMKv  an*  repainnl.      It   luu«  alreiidy  been  itaid  (p.  29)  that   celU  orj 
one  embryonic  layer  nlwavti  produce  cetlit  of  titwites  originalty  derel- 
o]KHi  from  tbnl  Uycr;  anrl  it  i*  apjuin^ntly  true  uIho  that  inie  rt) 
vralion  of  n  liwiie  ncciirs  only  fn-ni  ivlln  of  ibnt  tiwuc — milwU*  (Vumj 
milKcle-,  e|)ithelium  from  epiUielium.      Any  form  uf  ctUinectiTe  iwnMj 
m«v,  howeviT,  give  rijM-  ti»  itny  (tther  form — arrtdar  tissue,  hnne.  auv 
LiUge.  rl«L      With  n^'gard   tu  the  origin   uf  tliene  tiiwUHi  fmm   Imw^ 
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ujh'U»,  the  latter  must,  wliuu  vie  cuiixider  thoir  sources,  be  cotuiiicrcd 
tt*  coimective-tiasue  furpudclea. 

The  regencriLtivc  proccsne:;  which  itiny  go  on  in  lultili  mcsoblaetic 
tissite-H  ttix-  .itill  iin^MjrlVctly  kuuwn.  Tliuir  rcpmiluctive  energy  haa 
becu  sup[H>iU!d  to  lie  limited  to  molcculnr  repoir.  But  it  m  certain 
tliat  tliL*  celtd  ur  iiiiMt  iiilult  tiM»<iii-s  riMtuu  the  power  of  itiii]ti[ilic-a- 
noTi,  though  it  mnj  not  he  luunifost  utiiler  iiuniuil  I'onditiuD^.  Th'm 
i»  prub&bly  owing  to  tlie  factsf  tliMt  xha  bluod-siipply  ihcy  rcioeive  is 
dufhfifut  onlv  Oi  luaititaiii  tht-ru  in  ^lalu  •jw.  ami  that  (li**  rvj-ii*  I  juices 
o|i|M:i>tiii^  };rtiwtb,  such  ah  pressure  within  iho  tissue,  are  now  efjuiil  to 
iht*  force  with  which  tliey  tend  to  multiply.  Lo<wen  the  irit<'rcc:llii]ar 
ppressurtt  by  wound  or  by  d«*ttniclion,  uml  ahsorpliuu  of  olenienis  iiiid 
maltiplication  uf  celU  rouod  about  begins.  Such  injuiics  ut<ually 
increaa*  the  hli)iHl-su]i|ily. 

So  far  aa  investigation  has  yet  gone,  the  imcleur  tigurea  described 
at  p.  ^  have  been  fotmd  in  each  tisstie  to  form  rbe  first  stage  of 
(tivixiun  of  ceili*. 

At  no  extcuwve  regeneration  occurs  without  the  formation  of  new 
VKtisplii.  we  shall  firet  state  what  is  known  concerning  their  pro-, 
dnction. 


Vessblb. 

The  formation  of  tiew  vesnelH  has  been  stiidiwl  chiefly  in  the  lad- 
polcs  tail,  in  ^ei-tiinw  of  healing  wouniU,  and  in  tea-sed  preparations  of 
grnniilatiou-lis«ue.  At  the  end  of  the  necnud  day  a(Wr  the  intticlion 
uf  a  wound,  and  later,  solid  pointed  proci-rtses  are  seen  jirojeeting 
from  eel tfl  forming  the  whIIh  of  capillaries ;  they  increase  in  length 
auil  join  similar  processes  from  other  capillariea.  or  ncciwionally  pro- 
ce!«3es  of  branched  eonnective-tissue  etJrpuM'lt's.  Al  firj»t  very  fine, 
till'  proccMtiw  gradually  widen  and  become  hollow,  iinil  llimH  iiii  anas- 
Ii)ntu.iing  set  of  vessels  (infr*icellular  channels)  is  produced.  At  this 
time  a  few  nmdoi  are  seen  in  ibeir  wnIK  the  result  of  diviiiion 
of  the  original  cell-nuclei,  but  nitrate  of  silver  does  nut  sliow  the 
lines  of  union  of  individual  endothelial  cells.  These  develofi  sub- 
sc^ueotl_<f.  The  prmT-'w  wrrespondfl  with  that  observed  in  the  em- 
bryo (with  the  excepiion  thsit  no  red  corpurich's  form  in  the  ccHh). 
and  i)t  the  same  in  the  healing  of  wounds,  in  new  gn>wth9,  and  in 
reproduction  of  lost  parts. 

Two  much  lefw  certain  modes  of  origin  of  vessolrt  arc  deaeribi-d. 
(1)  In  granulaeion-tiifiiue.    Thiersch  states  that  lymph-sircamtt  isiiutng 
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froio  the  vemels  form  chatincls  between  tLu  lotwely-conoecled  cells, 
which  ultiniuw),v  coiuuiunicalc  with  rnuHtb  imd  bU  vriih  corpuscle*. 
ObtwrvKtiuriK  of  Itirch-Ilinhihl'ulil  »u|)[>ort  ibiu  view.  (2)  S|mikU^ 
oelU  in  grariiiliiliuo-tissue  are  sw'ui  m  to  niTange  ihaiii.<«]veB  as  to 
fonn  runalii  wliich  comniiinicato  wilh  veMeU.  It  ie  probahle  ihM 
thuy  uru  nmliy  culk-vlvil  n>uu>l  a  butl  Iruui  a  vmsrl  (jl^iegter). 

At>  in  (l)t>  (.'Uibn'o,  the  ticw  vctwelo  may  iDci-cii»e  in  h'ln*  with  \h» 
domumU  itiaile  itfKtn  llieni.  ttinwuUr  »ti<l  fibrous  umia  being  fomiM] 
by  c«lU  wbiob  upply  tbemBclve^  orouDd  the  uri^iinfll  tube, 

AUult  ve^twU  Di»^  iiii.-rea»(<  gresitlv  in  sixe  kuiI  ibickncM,  as  M 
soen  in  (he  gravid  uiurus  and  cuUatenil  voscb  or  a  limb  in  which 
ihu  main  trunk  bos  bt-cn  tied;  Huch  vciwcls  pt'Di-rallT  hwome  ror- 
tuoHM  an  woU  AA  wider.  Inci'cnscd  flow  through  the  vajta  %'aAorain  ii 
alwaytt  prmwDt. 

OOUMON    CONNBCTtVB  TlSSUB. 

This  is  the  most  frct|uent  iMnt  of  new  fommtion  of  all  kindu — 
liypertrtipby^  tuniur-fiinniLtion.  and  rcfttmeration.  Witb  r^ard  to  the 
latter,  it  «tTiu»  that  [ostrt  of  hultstnncc  ie  madi'  up  for  from  twn 
murccs — llie  fixod  connw^live-liiwiic  ciirpnscle«  and  wnndering  leu- 
cocytes. Formerly  all  now  cells  in  the  tiwues  were  regarded  as 
finidactH  of  eotmoctivi^liiwue  corpusclcn.  Then  it  va»  thoujibt  that 
adult  conncctive-tiiMue  corpuwles  were  inrapuble  of  growth,  and  thai 
almost  nil  nuw  tihroiut  tiw^ne  wa^*  of  inflammatory  oripn.  and  brnce> 
many  patho]ogii»t«  n-t^i'd  all  K-leroi*e«  a»  inflanmiatory-  Now  tbt> 
luippy  mean  Mi'ms  to  have  been  reut-bed,  and  it  in  held  thai  Iwtb 
t;nnni;oUve-liiMUi<  r(tr|inx'U«  and  leuofKiytt^  may  form  tibroUK  Uaauu. 
The  difliculty  in  einiimntin^  the  part  playcil  by  cavh  is  extreme;  Imi 
Senflh'bcn'a  expcriuienlif  (p.  2.52)  on  the  wniea  prove  the  r»*j;eiu-ra- 
livc  [H)»cr  of  euunective-litwue  eelln,  nnd  Ziegler's  excerimem-"  »»ilb 
glaw  chamberB  (p.  '2(jO)  sevm  to  demonstratv  with  ec|uid  vlennieM  the 
doveli'pmont  nf  whito  )i1ot^d-cr)rpui«cle7>.  t^onu*  mithar*  arv  inclined 
to  think  that  s«ar-tia8uc  of  inilatnnmtory  ongin  i.->  only  tem(>orary^ 
being niowlr  replaced  by  liwnfnffQJtingfrom  theregfneraliveprociiwt* 
going  on  in  the  neighboring  connective-tissue  cells.  The  ivndvncy 
of  aoHTB  is  10  become  fninter.  The  denser  kind  of  ctinuective  tisfuo 
aa  a  rule  results  from  inflamniiition. 


ADipoes  Tissox. 
This  is  merely  uounetitivu  tiK-^ue  of  wbieb  the  cells  arc  iofihraieil 
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with  fot.  Newly-formed  connective-tiesue  cells  may  certainly  thug 
become  inliltraled — e.  y.  m  pscudo-hypcrtrDphic,  and  to  n  less  extent 
id  inraiuile,  panilyitig ;  but  infliiuiniatMry  tiBeue,  at>  a  rule.  reiti»ins 
free  from  fiit. 


Cabto^aob. 

A  wound  or  bre«cb  iii  cuniluge  is  genemlly  repaired  in  the  first 
instance  by  scar-tissue,  wbiuli  may  be  replaced  later  by  hyaline  carti- 
Ia;;e  fiirmctl  fmm  the  periehondriuiii  and  by  jirolifenitioii  of  neij^h- 
lioring  earti! age-cells,  the  miUrix  luring  formed,  lu^wjrdinjr  to  Stras- 
«er.  from  the  protopla-tm  of  the  cells.  Often  this  replacement  by 
curtilage  doc&  ooi  occur.  In  cases  of  fractured  rib-c»rtil».ge  the 
fibrous  ti.osue  may  ossify  into  »  ein>4p  of  bone  round  the  broken 
cndji. 

BONB. 

The  regenerative  power  of  boue  in  comtidemble,  and  de|)«n<bt  chiefly 
upon  the  pcnoateum.  lo  a  less  extent  upon  the  marrow.  The  process 
i^  best  illiii^irHtfd  by  ibc  r<-[i:iir  of  a  Dimple  frncliin*. 

Repair  of  a  Simple  Fracture. — During  the  fir^t  twenty-four  hours 
ail  cxauiiutttiou  8how«  the  broken  ends  of  the  bone  lying  in  a  collec- 
tion of  blood  roagnlatpd  where  it  is  in  contact  with  the  tis-vntw.  but 
fluid  round  the  fraciurt*.  The  bune-ends  are  sh».r[>  and  .jii<;^i'd,  the 
penotteuni  more  or  less  torn  and  stripped  off,  the  mpibdla  more  or  less 
deeply  wsfibynuiw?*!.  The  injury  trt  thi>  %'e?*KeU  of  the  piirl  excil<j« 
cxtiihition  of  Htiid  and  of  cells  ;  the  Utter  infiUnite  llie  lorn  tis^tie*.  so 
ihai  in  three  (ir  four  dayw  tbev  are  found  to  have  lost  their  cbiiriicter- 
iijttc*  appcarane^,  being  jHtfl,  pink,  and  gehitinouM,  at)  in  b'e«t  seen  in 
mi^dulla.  In  fact,  tbi*y  lue  ^ninulatiitjr,  ntid  the  gninubition-li)*- 
inerejiMK<  in  aiuuunl  until  the  llitod  around  the  fracture  Iiun  disap- 
ppare«l  and  the  enihf  of  the  bi>rie»4  iirt*  iiiiUedde<l  in  a  inotw  of  ^uft  tittKue. 
Not  only  dti  the  periosteinn  itnd  iiii'diilbi  give  rise  to  thi!«,  but  alfo 
other  iujnretl  .loft  patLt.  From  rbr  third  or  fourth  day  certain  large 
aogalar  cells  are  )te«n  close  to  the  bone  which  play  the  [tart  of  o<>tci>- 
blaslji.  Here,  as  el!<ewbere.  the  source  of  the  cclli<  of  the  gronulation- 
ti^sae  after  the  efTeel  of  liie  priinnry  injuiy  Ii:u(  subsiilcii  is  disputed, 
ftnme  referring  their  origin  Ui  iL-ncocyt*'.-*.  others  to  the  et-llt*  of  rhe 
incdidla  and  periosteum.  Prubnbly  both  i-oulribute,  but  the  effect  of 
irritation  ^mobility  of  frnginciitt«)  in  causing  free  formation  of  callus  is 
in  favor  of  a  Urge  share  fur  the  It-UL-ocytus.     Tbtu  !>ul\  tJsauu  ia  fifuiid 
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in  picntv  about  the  tenth  day,  when  it  in  ilifBcuIt  to  tliiitinguish  the 
pcriocttoiim.  whicli  in  nvollen  and  infiltrnttnl  with  colls  likt*  other  |mrt». 
Nuw,  iht'  grHriulntion-tisnuv  Ih-coii)i.'k  firmer,  sml  at  dIniuI  the  four- 
tccDtb  (U)*  ihc  pcrioeteuni  ean  again  )m>  -K-en  covering  n  Kpindle-^luipHl 
(iwrlling,  which  cxifixU  htmcnth  it  for  siinie  ilisiAiii-e  ii|)  mid  dawn  x\\c 
bone.  As  Billroth  aayi*.  the  ends  of  the  lioiu.'  ure  Kiui'k  Jiitu  thk 
9pind1fr-»haped  in&m  oe  if  it  were  »oft  Kealiiig-WNX  ;  iIil-i-c  i«  a  rin}r  'Mt- 
sidti  and  a  plug  in  (he  mL>ilulU.  ThiK  uniting  tisMir  i^  callwl  tlie 
provisional  callus.  In  untuuLU  it  \&  gent-nillv  (vmvrrUNl  intn  riirti- 
Inge,  liiit  III  iiiuii  itirfH-t  uHniricHtion  UKuattv  hegiiis  in  tht-  thtnl  wti'li. 
In  man,  however,  vhon  toltrable  rest  cannot  b«  inaininintMl,  mn  in 
fractured  ribs  and  many  fractuixw  in  children,  i-urtilugc  may  be  tlc- 
Tcloped.  It  i»  alwayn  in  gntilcr  qiinnlity  nlicrc  the  bone  is  thickly 
covered  by  sof^  parts,  and  mrcly  forms  a  complotc  rinf;  in  moxi.  It 
i«  Htrongly  dc-velnpcd  in  any  anglf  tA-  gap.  Where  the  nirwl  perfect 
rv!*t  in  ohi3ine<l,  x»  in  fiiuurcM  of  the  ekull,  litilu  or  no  pruvi-tifinal  (or 
poriQuncnt)  cnlluv  is  formed. 

Owificuiion  uf  ilie  provi^'4ional  milium  lieginn  in  the  angle  bi'twecn 
the  periosteum  und  the  hnne.  und  t-s  rends  thence  hent-aih  the  (H-rifiA- 
teiini  iind  along  the  snHiice  of  the  hnnc.  The  plug  in  the  uutlulU 
m^ifif};  a  little  later.  At  fiivt  the  bone  if  Hit^  and  open  in  f^ntrtnr* 
and  eiLtilv  pick*-^!  itfT  the  Khaft.  \\»  cMiialH  iire  nion- or  Icwi  ventral 
to  the  surface  of  the  ^tlmfi.  and  cnntinuouf*  with  nhnoniially  wide  lla- 
v«r»i»n  spHi'vs  in  ih«  latter.  OsitiBcaiion  beginn  round  i\\v  vvwvU 
pnaing  from  ihv  calluH  lo  the  bouu.  the  eclU  moKt  distant  from  ndi 
atHuming  the  i«ha|>e  of  os^liHihlaKL"  and  becoming  ."urrotinddi  by  or  ran- 
vcrteii  into  bone.  OnteoblaMs  initidc  each  ring  now  lay  ilown  Inminie 
of  bonf  until  Haversian  i4yiitenw  are  fomie<l.  The  calluit  i*  now  ioU- 
ittBtcly  unitcfl  with  the  original  bone,  und  hohb  the  *iii^ti  5nuly  to- 
gether. The  medullar}-  canal  w  blrx^ked  by  hime  iind  o^xhiuh  buUmen 
fill  up  any  angle.  This  complete  Gasification  of  the  provisional  ea]la» 
is  finished  in  man  bctwcnt  the  fourth  and  eighth  wi-^-kA.  according  lo 
the  iiKV  of  the  bono. 

80  fitr  tliu  Wny  tiiwue  has  not  been  mentioned.  The  next  i^tep  if 
to  unite  the  two  cndtn  directly  by  what  io  u-nued  permanent  orde- 
flnitlTe  callus.  'X\\i*  \»  Kaid  lo  begin  to  form  when  the  proTinional 
calluK  hat  fixed  (he  ends  of  the  Innic*;  but  pr6])amtion  fi>r  tlii>i  utijov 
bcytna  roncb  earlier.  'Ilie  endi*  of  the  hrtiie<'  are  to  be  oofteni**!  into  a 
tiamii*  which  can  bridge  over  the  gnp,  blend  the  two  fniguient;<  into 
one,  and  finally  o«tiify.     A  rarefying  o!^tiii»  bogiiu  prulmbly  imme- 
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diaWly  afU?r  tlie  injiirv.  nmi  results  in  n  round-cfllec!  growrh  which 
ftlowlv  eats  mvruf  tbo  walk  of  and  enlargttf  tlie  llavtirsiau  cuiials. 
N'ntiirally  this  ut  n  iiiii<-li  i^Iii^^it  {inirfc.'^  thai)  ><iiniliir  infiltralitiii  of  cho 
soft  [lart^.  So  loDg  us  the  hones  atx*  nuiviii';  <»n  I'lirli  ittlier  tin*  {ininii- 
InliouB  would  have  littlo  chnnce  of  hlending  aerasit  the  gap:  liut  as 
soim  n»  the  frn'^^riiuiiU  nrv  fixed  l)ii»(  union  ncctini.  ami  oi^ificatirin, 
running  uii  m  licltrosis.  fulluws.  li  is  pmbaltlv  not  caiupletu  Iji-fure 
the  fourth  innnth. 

The  fittnl  process  in  the  union  of  a  simple  franture  in  ilie  rfuimling 
off  of  all  iimminenciw  and  ilio  atisorption  of  all  unncce*tary  provisional 
oilluK.  Tht'  L-oiijplftiou  uf  till!*  lUHV  occupy  years;  but  ultimnlely.  in 
an  accurutely  set  fracture,  the  ine<)iiltary  cniial  may  he  iipemil  up  and 
modt  of  the  tliickrning  around  the  shaft  removed.  *Jenomlly,  the 
Mai  of  fracture  remains  evident,,  hut  Billroth  snys  that  in  some  raues 
it  caoaot  be  recogiiined.*  The  analogy  hetwei-n  thv  repair  of  bone 
and  lhi>  ri'pair  itl  oiilimiry  ciiuntftivc  tissue,  am  ilescribed  under 
'■  Healin{»  of  Wounds."  scarrtdy  Jieeils  ijuiiiting  out;  otwificalJon  of 
the  iMar-tiiHue  i/t  the  maiti  diifcrence. 

Repair  of  compound  ft-actures  is  effecled  by  the  owification  of 
granulatiun-ti.s.iue.  either  directly  or  after  i\»  eunverHion  into  fihruun 
rifwue.  But  suppuration,  implyinf;  more  or  \e»n  destruction  of  the 
new  tiftKue,  ami  often  necrosis  of  soft  and  hard  tissues,  greatlv  delavs 
the  jjrocew-  (Fur  separation  of  st'<|ut;»tra.  N.*e  p.  42.)  Even  where 
compound  fractures  become  t-imple  from  the  first  by  union  of  the 
wound  they  are  oHen  much  longer  in  healing:  the  reason  is  not 
evident. 

MOSCLIC. 

A  w*ound  in  a  niuncle  a.4  a  rule  gapes  widely  ami  heals  by  granula- 
tion. In  some  p«rt«,  n»  the  tongue,  retraction  \s  prevented,  and  union 
by  fiivt  intention  oeeui's  readily.  The  protoplasm  csespcfl  through 
the  opened  sarcolemma.  and  leucocytes  [lenetrate  for  Kome  rlislanue 
briwct-n  the  fihris*.  Ordinary  «c«r-tis«ue  develn|w  from  tlip  graniila- 
lion-liwue  and  unites  the  enfU  of  the  muscle.  Now  cells  arc  now  yr<^ 
dure<l  by  the  mu.«cle-cells  on  each  side  of  the  scar,  ami  Ihey  iuviide 
and  mar  eventiuilly  replace  Uio  cicatricial  tissue.  Kraxke  hivk  that 
new  tmiTH'Ie-cells  are  prmluced  only  hy  multifilicnlinn  of  the  nuclei  of 
the  old.  Kach  nucleus  becomes  sun'otinded  f>r  ii  spindle>!ihnped  ma.>«A 
"f  prntopiasra  and  divide*  to  form  mu^cle-tabres.  In  some  caaew  no 
regi-neration  is  evident. 

■iDilied.,  |>.  244. 
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Kcgi'ticrutioii  occum  tuoiv  fruquenlly  to  repair  losses  frum  ilegeiien- 
tioii,  such  B8  that  whicb  occurs  id  scute  febrile  diseoMA,  KtptH'tftll^r 
typhoid.  The  new  celU  wc  helicvcd  to  Rpring  from  small  eletaculv 
lying  bi'lwuvii  the  original  mu»clo-hbre»  or  hy  splilliug  uf  the  old  ci^lhl 
from  end  to  end. 

Invuluiiuiry  niuiicle-nellfl  miilliply  hIm>  by  division.     There  i»  aots^ 
doubt  as  to  whether  these  may  not  arine  from  mnnevtive-tisMie  eo^ 
punclen. 

Nbbve-Obi^ls  and  Nbbvsb. 

Nothing  io  known  nf  a  rog«Dci'ative  procew  ntnoiij!  gituglioD-oelU. 
and  many  rbiuk  thut  uotie  oceuni  in  adult  life.  An  onlinnry  mar  is 
idl   ibat  is  known  to  replace  destroyed  ganji;lionic  tisfiue. 

When  a  nerve  in  cut  aoroKA  union  takes  pbirr  readily  by  ftcar-tiMae 
if  the  t'nd»  ar»  brought  together:  ami,  ax  a  rule,  function  ii«  rortared 
ID  the  course  of  time  even  when  u  cont^idemble  piece  (in  some  rasee 
nearly  two  iiich<v)  ba^  been  exriseil. 

After  division,  myelin  e!««ii»es  up  to  the  nwircat  nod«e  of  Ranvier. 
and  blood  itt  extmvniuitetl  between  the  fihrcN  and  in  the  xheath.  Theb 
leuc-on'tea  infillralt?  the  eutU  fnr  a  "Imrl  diKtance,  n.'ndcring  them 
bulboui> :  thtf  raft  partit  iut  similarly  infilirutcd.  and  a  mai>»  of  jinuiu- 
lalion-tiiMne  soon  unites  the  endit.  Later,  this  develops  into  ordinary 
M-nr-iiMtue. 

Bcyoml  the  degeneration  of  a  few  HbnU  no  other  iuimediatu  change 
oooare  in  the  eeniral  end.  In  the  peripheral  end  ehangc*  may  be 
Dot«Nl  aftfr  twenty-four  bount;  Uiey  lead  to  destruction  of  the 
nerve.  The  following;  aocftunt  ie  taken  fmm  Tlanvier:'  In  warm- 
blooded animals,  attft  tn't>nty-fonr  bour»  the  nut'h-i  in  the  primitive 
shmths  art-  found  enlarged  and  the  iibeatb  m  everywhere  visible ;  tlico 
pi-iitupluitm  aecunmlates  round  tlie  nuclei,  at  the  nndes  and  other 
noini.i.  replacing  ibf  medullarv  fiih-Htanefr.  On  the  ihini  or  fourth 
day  the»e  proluplavruic  niames  are  mi  large  as  lo  inlemipt  eonipleirly 
tbc  sheath  of  Schwann  at  many  pointJ*.  At  the  Mime  time  the  nuclei 
are  iM*eii  to  have  multiplied  ontH*  or  twice.  A  lillle  laU*r  and  almuHt 
all  myelin  bos  disappeared,  the  axis  uylinders  are  broken  inui  nhort 
M^enln  wbieb  may  Anally  go,  and  nodiing  i-emainn  of  the  jiertpheral 
end  of  the  ncrvp  but  the  primitive  fibeaths.  full  of  rh'ar  granular  I'lro- 
toplasm  and  di.->tende<)  nl  intervals  by  nuclei  nhieb  are  nbhcirmally 
frrquenL.  i^miedmpH  of  myelin  persist.  A  few  Fibres  do  nut  underj^ 
degeneration.  Tlicy  art'  ihon^ibt  to  have  npning  FVitm  other  undivided 
'  iitfmy^  tsf^  IsTk.  ■«  ijnuMd  in  Quain's  Analami/. 
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ncrrcs  lower  dowD,  und  to  be  takitig  a  recurrent  course  in  the  divided 
trunk.  Tliese  Hhnw  dogi^ia-niti!  iu  Lii«  <-i!ntnil  i>nd.  Tlioso  cliangcs 
arc  raid  to  befHn  in  llic  muscle- platen  in  motor  ncrve.t,  liut  they  occur 
(iracticallv  al  lliu  i^atiie  time  iKruughout  tlie  ]ieri|ilienil  ends.  Tliey  are 
genemllT  complete  in  fourteen  dayts  ThenerveiBUowgniyund^liruuk- 
en  ;  it!i  tilirous  tb-sue  oversows.  canh)n<!  fiirtlicr  wastijig  nmt  induration. 

No  regenerulivc  cliaiigtw  (M'cur  tor  t\»ur  or  fivi-  woektt.  Tlicn  it  is 
found  tJiAl  the  axis  cyliDders  of  die  central  end  are  dividing  into  two 
bundlpA  (wliicli  iigain  divide  iicvend  rini<*.s)  r»r  into  sevornl,  and  lliat 
'ttiese  Huall  new  ajcis  cylinders  iirv  tiiidiug  tliuir  wuy  tlji'i>ug)i  llie  licar- 
ftiuue  into  nnd  between  the  old  primitive  sheatlis.  Orowth  of  tbe 
axis  cylinders  nlways  begins  f'rom  a  node  next  nbove  or  close  to  the 
Section,  wlier<»  the  itbeatli  of  Schwann  i."  bulbous.  A  croiii»-*tecli<iri  of 
the  peiipberul  end  at  nboui  tht  eighth  week  shuw^  nmaH  mvilullaled 
and  non-nuHlutlaleil  nerves  amutig  tlje  old  iiriiuilive  Khcuch!«.  full  of 
proto])Iu.<ni.  The  course  of  those  new  filircs  \*  vcrj"  irrejrular,  c^jie- 
cinlly  through  the  scar.  wher«  tliev  ninv  even  I(M>p  hack.  At  timl 
nou>nic«tullat«d,  they  acquire  later  itiieathtt  of  Schwann,  with  nodi-v  of 
ItsDvier,  which  are  at  Untt  plueed  at  short  iutcrvaN.  a.s  in  youn^ 
nerves.  In  ihe  tm-nr  primitive  sJicaths  cveti  tire  at  first  wHiiling,  but 
ihey  Hltimately  form  from  the  nurronnding  connective  tissue. 

Matiy  moiithst.  or  even  a  year,  may  paw  before  function  i«  restored, 
■  shorter  time  being  required  in  sensory  than  in  motor  nerves,  und  it 
U  Kup|MWO<l  that  claring  thtt«  time  the  axis  cvHndfr::)  are  nlowly  finding 
their  way  along  the  nerve.  The  time  varies  with  the  length  of  nerve 
beyond  the  division  and  %vitli  the  distance  hutweeu  ilii-  ends.  The 
number  oftixtK  cylindeiit  produced  in  this  pnjn-w*  is  much  greater 
l^tliMi  that  of  the  nervos  destroyed.  It  seems  pi-obahle.  therefore,  that 
many  ntmphy.  hut  ihejr  fiinher  history  is  not  ktiriwn. 

Caw*  ot'cur  in  which  ri'wtonition  of  scnwition  takes  place  within  a 
few  dajTd  of  ihc  diriaioD  of  a  nerve.  The  ex]danntian  is  probably 
!imt  communicating  iiervw  lake  on  the  fiinclinn  of  ihe  divided  one; 
but  How.  anil  others  think  that,  if  the  ends  arc  kepi  in  contact, 
**  immeiliiite  "  anion  of  the  axis  cylinders  may  occur. 

When  union  does  not  occur,  and  after  removal  of  the  peripheral 
pnrt,  the  proxitnal  end  becomes  bulbous  (sec  p.  170). 

EprrBMJUM. 
Rpithelinm  in  slwayii  derived  from  pre-existing  epithelinm  by  simple 
diTunoD  of  the  cclU.     ThU  is  shown  by  the  fact  that  it  always  spreads 
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iu  from  the  iil)zc  of  ui  iikvr.  uiitn«  isleta  cf  tlic  rcl«  hare  Iwtli  Ivft 
uiiili'Htr<>vt-<l   in   tlic  tiiitl;<t  uf  llii*  ;;ntTiiiluiion<tt(WU(>. 

Tlic  t'|iitlifliiiiii  of  the  skill  nnd  iiiiic<iii«>  niL-uibnuiv:^  und  uf  aaar 
glaiiii^  U  bviiig  <le8lruji'f<l  tuid  repl&ctNl  lliruupliout  life — ranietiliiei 
very  rapidly.  a»  iti  ualJtrrli^  uf  niucoiM  lueiiibnint-^  HttJ  of  the  Uidlifjr 
(lU'iiLe  iK-pliritis). 

But  if  itll  tbe  ccIU  of  an  (uiinuit  or  tubule  of  a  |;Und  be  fleMtm^««U 
tin-re  in  probably  no  KprodiKiion  of  epilbvlium.  A  wound  of  m 
(ilniid,  witb  or  witbout  Ion  of  KubBtaDCo.  beuU  by  scar-tiMiie.  wbich  is 
fK^nriiLiieiit. 

Kcgenenitioii  uf  nails  und  hail*  i»  fi-tf<juetit. 

HsAUKo  OP  Wounds. 

The  union  of  most  woandu  and  th«  re|nur  of  loi^te  of  iubitauce  an* 
Hfeetcd  priiniirily  by  tbe  fonuulion  nf  iiion-  or  lesH  Bcar-timue — i,  e, 
by  the  develtipmcni  of  now  vt-wt-U  and  new  couiiuetive  lisaut.  Suh- 
Roi^iiently  more  or  leiv  regeiienition  of  the  injiinsi  tiiwueft  may  tak« 
]ilnee  in  the  nmde»  above  de^erlbed.  Seveiml  nnideft  nf  bealilife  are 
dwcribed.  but  they  are  fiinibinK-nuilly  tbe  cunie.  They  iirt*— (1) 
luinedjiite  union ;  (2)  I'nion  by  Gr^t  intention :  ('S)  Htidin);  by 
mM-ond  intention  or  gmnubition ;  (4)  tl«aliuguniler  niuaib;  (^)  t'ulun 
of  lun  cniiiiilatitii:  piurfanw. 

Immediate  Union. — Dejfribcd  by  Maciirtney  in  IH-'W,  tbe  occnr- 
rcnce  nf  the  pnieews  hiid  been  confinue<l  by  Pngel  and  by  Thit'-n*eb. 
who  :itiit«>!»  tbnt  il  occurreyl  in  wound-s  inflieied  mi  rlie  innunea  of  awt- 
iiial>'.  'I'liv  iinioti  ta  «aid  tu  be  effet-'tetl  by  »  bb-nditig  <if  Htv  |inicU* 
cally  unchnDfTtn)  i«irfHce»  of  the  wound,  no  lymph  intervening  t»  % 
Ixiiid.  Il  ixeoniplete  in  inenty-foiir  hours,  and  nonoiir  n*!iuIUi.  Mosit 
)uilbobi}{i.ti.s  ilciiy  ihtit  siirli  u  piYieess  ever  oiTun'.  Tbey  believe  llimi 
lymph.  iKMwibly  only  it)  niiero«H>pie  ijuiuility.  invariably  ffimm  ihr 
firct  bond  of  union.  With  them  the  next  forro  w  the  ^|lecdieHt  tnodr 
i)f  bentin}!  |uis<iiliU'. 

Union  by  First  Intention. — Tbia  gencmlly  iKvtirfi  in  well-treaieU 
indeed  wound*.  It  in  prevente<l  if  the  surface*  ore  not  iiwuraiely 
bnmiibl  logelher,  beiu);  leH  gaping  MiptTfirtally  or  K-pitriiled  in  lh«'ir 
dif|H<r  ^n^^ts  by  forei^^u  iMidiec,  blood,  or  fluid  exudulioii  in  any  ■{Uaii- 
lity ;  by  movement  of  the  Mirfai'w  on  mrb  oihtT :  by  elougbing  nf 
the  surfare** ;  or  by  irrilation  of  nny  kind  which  exeilcw  inflaninialiim 
goinjf  bi>yi>ud  the  6brinoiiii  ntn^^e.  When  iheiie  eouilitionit  are  avoided 
by  carefal  arrtwt  of  beuiorrhuge.  eleviwing,  drainage,  apiHMitiob.  pr»- 
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vwiwn  for  rc»t,  anil  preveiitioii  uf  iseptic  an<l  infective  inflummationa, 
ibtr  folK'wiiig  cLiiiigv!4  uke  place:  The  cupillariui  iK-cumv  itiniriil)iwe<l 
ii{>  to  tlie  neHn>Mt  CDllulcral  ;  iii  tit-il  or  Uirsioned  vessels  th^  cliAiigcti 
do^icribed  at  ]>.  220  set  in.     Tbo  injury  intlict*?*]  hy  iKe  knif«  ww 
wvere,  but  strictly  lofalixwi  and  of  \tiry  abort  duration.     Il  excites 
frw*  exndaiion  nf  fluid  »nd  L-or|iUEii'U-«.     At  iii^t  there  nru  iimiiv  red 
carpiiKcIttfi  ill  iiw  dicictmi^i-.  Imt  tl)i\v  rnpidW  ilimiTiiKli  nnd  the  (liiid 
betimes  clour  uud  dix'p  yellow.      The  ili»churf;e  escupos  bvlwuen  ilic 
(hI^m  of  tlie  wound  if  it  \»  sniiiU  in  i|uanli(y,  or  if  large  through  chan- 
nt*l8  |iurp<lM>ly  left.     The  fibrin  contuini-'il  in  the  exu<Iution  etMigulatOit 
on  tlw  opposed  snriacCK,  binding  tbcni  together ;   it  contaioa  more  or 
fiswer  leucocytes.    It  is  thin  lymph  which  forms  the  "glaxe"  on 
woands  left  open.      The  exudation  <liinini!die!«  greatly  a»  the  efTect  of 
tlip  injury  ih  recovered  fnnn.     i\[iL'roi>ci)pic  examination  after   tweniy- 
four  10  thirty<8ix  Itonra  tthoiVH  the  etlg<»  of  the  wound  seiKimted   by  a 
nHrn>v  band  of  Htnull  round  cclltt;  the  liesuet)  clutw  to  the  indsiou 
are^viollen  and  hazy,  and  wore  or  les:; 
inliltniti-d  with  leucocytes.     New  ve»- 
soU  develop  ufter  the  second  day,  and 
aboDt  Bt'raxs  from  side  to  side,   eon- 
Terting  iJie   lymph   into  gninul»tion- 
tiaenie  <p.  260).     Thiii  then  goes  on  to 
the  develiipuieni  of  i\  sear  (p.  2fiT). 
The  number  of  leucocytes  about  the 
wound    vanee  with    the   amount   and 
duration    of  the    irrituliun ;    in    Kome 
caM.-^  it  is  ijuite  dilliv^ull  to  mu.ko  out 
what  bolil.-i  the  edges  together.     Thus 
in  a  herniotomy  wouml  examined  on 
tlie   fourth   day  (Fig.  ^0)  the  line  of 
iurioion  wa.-^   rti'»gnize<l   almost  nolely 
by  the  bet  that  the  fat  on  one  ftide 
wa.*  ailherent  to  the  dovpcr  Ny^rof  the 
cutiii  on  the  other:  the  two  iiecmed  to 
W  in  actual   contact,  and  there  was 
banlly    any    nrand-eelled    infiltration. 
The  pari  laken  by  the  tis8ue-el omenta 
in    Mrar-furmution    t»  nut    yet    deter- 
mined.    The  older  a  acnr  is  the  more 
i-doecly  doen  il  resemble  the  normal  tissue. 
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Union  by  Oranulation. — Wlicu  a  wuuuil  uutnot  be  bmngbt 
liigetbcr.  ur  nbeo  uuiuii  b^-  &nt  iitteuiioii  J8  prcvetitc^,  tbin  form  will 
ot-cur.  ('iiiil  uiiiiiti  tukt.'t'  plucf  ii  rnw  fiiirrmf  \if  ticc-vMarilv  exiKwoiI 
U}  Bwiue  inriiutioL.     Tbi«,  some  (biiik,  Lfi-jis  up  n  consuint  exmlaljnn 

of  fluid  aii<l  Ipucix'yh's  from  tbi-  lirit 
vt««<i'l8.  juttt  OK  tbi-  urigiiml  injury 
«X(-iie^  HUfbexiitbitioii  from  t)it*  rn* 
MtU  of  tbt*  iKiniial  tissiii'.  iui<l  tb<>  Irv- 
cocvti*  imbrilili'fl  in  h  liltir  intrr- 
Cflltilnr  Kuttslaiirt-  biTortte  vaxctilar- 
IxhI  into  )fr»»ii)uii(>ii-ttMiiu*.  Otbtrr* 
ML)'  tbut  oAiT  tbi*  priitiMri;  tn'xvrc 
irritatiuti  ba.v  »ti)>!ii{Uf]  f^iitiUtiim- 
tiwDe  iH  prcMl(i(.-t>il  bv  nniltipli ration 
of  the  nrigbbiirinji  connectivtvtiMtwr 
corpuiK'Iw.  Ilowi'vor  foniie«l.  tbc 
tiroue  iiicrcHM^  in  nmoutil.  eitbcr  bv 
caniiiiun]  iiifiltrBiion  wtlb  Icuntc^i'tv** 
or  by  iniiUiplii-alioii  nf  it,*  own  ct'lU. 
nr  by  bnib  prnrci^vs.  until  llie  wonnt] 
ih  fillwl  up  to  Hiv  level  of  ibe  niHiuw. 
vheu  thf  jiii-niiiilatioQs  »kin  itver,  m 
de»crib('<l  i>ii  p.  119.  A  ^fnMitilntinjt 
wouiitl  undor  (jnlinitry  dntMiDgH  f>up- 
piinii«A  more  or  letw  freely,  but  one 
li-calt'il  tiiiliM'ptit.-aIly  aod  pn>trrtr(l 
fniiii  iiTitiitioii  l>y  ibi*  aiilif^rplic  ttn- 
pbiyct]  (liM-lmr^rra  a  M>r<mft  ftuiil.  A 
■M^-tinn  tLmii};b  ^Erantilxlion-tiMue 
fbow)>  ou  lh<<  Kur&rt-  a  layer  of  kiunII  muoil  celU  witb  hi- ur  (n-fnrtite 
nuclei,  imbisbb-il  In  a  ^ubKtnm-**  wbicli  in  aclually  tliiid  yu|HTfirinlly  : 
tbift  Uyor  iii  brrftkiDj;  iluwn  into  pus.  I>cpper  are  foiiiiit  fibniblosu 
(p.  '2B1 1,  ait'l  iKv[M<r  fitill  ^air-ltMiiP  in  nil  Atn^c^  of  fonitnlioD.  Thf> 
tbirkiieM>  uf  tliv  :•urfuo(^-lRyv^  hikI  tbeiiuiniinr  uf  pu)-  fitntitnl  vary  «it)i 
thp  irritaticiD  to  wbicb  ibe  itMtue  is  rabjected.  In  nthccsm's  dc»tntc<- 
lion  e<|uali<  m*  fXctiiU  fimntb  of  frmtiulatioiip.  Ilert*  ii^iii.  ibcTV- 
fore,  truaiuoul  iliould  be  ilirt-cled  to  tbt-  uvoitbiuce  of  all  unneifWwrT 
irrilaliou. 

Healinir  under  a  Boab. — lu  tbip  fi>nu  tbe  vxiidation  ia  otusil   m 
uiuouui  uud  drits  into  a  scab,     li  is  oot  cominoa  in  uuui  except   in 
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supcrficml  abmsiong.  Kurmation  of  granulation-  niid  »cnr-li»iu(^  niiciini 
"benoath  it,  as  alio  dfit-d  ihe  inwanl  jrtxiwth  of  ciiitheliinn.  Wlion 
"skitiniug  over"  18  coitiiileto  tlio  scab  rliops  off.  The  dry  scjiH  is 
but  Kli>;htly  irriUmt  in  itstdf.  :iii(l  it  dot's  m>t  |puli-«ry.  Wlivii  uli-cra- 
lion  spread;*  benttatli  h  ttmb  8omo  inoHcctivc  agency  is  probably  tlie 
cause.  The  procest*  of  nca.I>-foriijalion  Ib  Homeliiiiea  imltaleil  hy  clos- 
ing wouiidji,  often  leading  lo  envilJcs,  wiili  enllndion,  or  allowing  blood 
or  tincture  ofbMizoin  on  lint  to  dry  and  occlude  tlie  opeTiing.  Such 
trt'utiiient  is.  iiowever,  driiif;ei"(>itR ;  for  if  M'plic  «r  inft-elive  oi^;aiiii^iii« 
hare  entered  and  exciie  tntlaiuiuatian,  the  absence  of  drainage  will  be 
moAt  ^irejiidlrial. 

Union  of  Two  Granulatinff  Surfaces. — Wlifii  two  surfact'S  have 
^Rinulnlcd  rw  above  described,  tbey  nmy  be  brought  together:  and 
frvijuenrly  the  t«o  surfaces  will  blenil.  iIiuk  saving  tlit'  time  wliiuh 
would  be  roquired  for  tilling  up  fi-om  ilie  bottom.  Free  suppuration 
and  imperfect  drainiigo  will  prevent  »»eh  union.  Thi.i  is  the  way  in 
which  ab>«rotU4e»  nhouhl  biiil  ulien  their  walU  are  allowed  to  fall 
together  by  evacuation  of  the  pus. 

TUANSPI^NTATION  OF  TtSStJEB. 

John   Hunter  tran^pl.'iiit<^1  a  <'Mi^li*»  i«))ur  into  il.^*  eonih,  and  it  \m* 

lung  been  known  thai  small    piece?*  of  llie  budy,  like  the  tip  of  the 

nooe  or  finger,  might  unite  if  fixed  in  position  soon  after  enmplctc 

iMepuration  from  the  bo^ly.      Hut  neeiiriiti!  knowledge  on   ibiit  stthjeot 

"has  been  iici|uired  only  since  KcvcrdJn's  diaeovcry  of  "skin-gmfting." 

The  tiAanc«,  as  w  vrcll  known,  do  not  die  when  the  hmly,  as  n  whole, 
don*.  Portioiii*  of  a!mo:*l  nil  tissues  may  he  remove<l  froiu  ww  pwrt 
or  animal  and  l)'anr']>Iiinted  tn  nnnther  part  or  nninial  without  dving, 
if  ibe  conditions,  are  suitable.  Tbcsn  are — trnn.sforence  of  the  por- 
tion of  li««u«T  with  sufficient  gentleutnv  and  qiiickneifs  to  ensure  thut 
it  ist  alive  when  tnin.ifcrreHl ;  close  ennluei  with  tlie  mw  surface  pro- 
|iantl  liir  it:  uuiinieuuiice  of  ilK  temjK'nLture :  and  the  nvciidance  of 
all  irritation,  enpccinlly  septic.  The  piece  of  tissue  will,  under  these 
circunwrnnees.  herome  united  hv  first  intention  to  it.-*  hod,  nnd  will  be 
nourished  by  Ivniph  iniiiKuding  fnmi  this  ^urlUce  until  ve^vel.'^  shoot 
ncroM  into  it.  Natundly.  those  tissues  bettr  trnnsptuntation  best 
whieb  are  h'iisl  highly  nrgnnizin]  nnd  require  the    least  nutriment. 

Epithelium  is  the  litwue  which  belter  than  any  other  bean*  trans- 
plnntitig.     Um:  if)  made  of  tbiii  in  the  upcruiion  of  grafting,  in  which 
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Mttall  bitA  of  Me  eufM-rJicial  part  of  tbe  rvte  mv  ['IuuihI  u[m>ii  a  biiiliiiil  v 
jrrsDulaliti};  Hiurtiu-i'.  Thev  nre  nouriiilieil  Iit  iIjc  vxiiiliitiun  al  fir»t. 
grow  fltii)  inlliciv,  forming  eetitrca  whcii<>t'  p|Hth('Iiiim  stprcwibi  over  the 
surfucr.  Tbo  cclU  of  tbe  t\>ot-!>buitli  of  |»lucki-<l-uitl  biiii>  auswcr  the 
pur|HHM?  well.  (iranultitioD-tistiUQ  may  bt^  Kkiiiiittl  over  in  ibU  ws;. 
but  iinl(ti.<«  !tc«r-(-<)iiti-Hctiun  »ctxmi|uinirti  ihtMskiiminguTcr  the  cicatrix 
broaks  down  reiiilily. 

A  piece  of  akin  an  inch  sijnare,  free*!  from  all  fitu  m«T  bv  traits 
pluulvt),  aiiU  thus  ectropion  imtl  nimilar  tU-funiiities  iiihv  W  nmiedied. 

Similarly,  a  bit  of  mucoua  membrane,  usually  obiaincd  fron  a 
nhliit'd  conjiinclivR.  Ik  traiiHplanted  in  cantw  of  entrapion. 

OajtUaffe  untl  periosteum.  i.>Pp(.viaJly  wbi'ii  young,  bear  tnia»- 
pluntjiiion  well  (aee  pp.  I'JO  and  133).  So  vA»o  *\o  bite  of  boiM. 
iMacewen  of  (Tlat><*uw  built  up  part  of  an  ulna  with  bila  retnuvcHl 
fniiii  tlt^fnnned  tibiic,  and  iutroiluced  the  practice  of  replacing  chips 
of  tliL-   liotic  ri>iiiove<l   in   the  opening  made   by  a  trephine. 

Piucev  of  muaole  linve  bi'en  en rce:^ fully  tranttplantetU  ami  put  of 
the  Kciatic  norve  of  n  bird  hut)  Wn  i;uht>tilul»l  for  a  eorrc«pondiug 
piece  exeii'i'd  Protii  iinitther  binl :  liie  tnin^pliintiilioii  uf  nerve  hnti 
l>4X'n  Kiicct^sMfiil  in  man,  ao  far  lut  the  more  ht>aliiig-iii  of  a  [M>rtion  of 
rabbitR  ncrvL*  plnced  belwi-en  the  ends  ofu  dividtil  mi*<tian.  but  time 
had  nut  bi-cn  njlowe*!  for  rcwiomtiou  of  funcliun  when  the  Doiic«  vaa 
puldi^ied. 


CH.M'TEK    .\n. 


TUMORS. 


DBflMTlON. — Tbe  fin*l  notion  which  the  naim  *'  tamvr  "  con- 
njB  ifi  that  of  ivelling :  but  «welling  may  nvult  from  various  |uiibn- 
logical  procfiSBai,  nnd  it  is  i-nniHH|itently  nereKftnry  to  exetiule  «aeh 
■wcUingB  aa  do  not  rtmfami  to  tbe  ideti  which  n»K»  in  the  patho1agMt*« 
mind  when  a  H«vtling  t*  dcMrrihotl  m  a  Inmvr.  Tbe  fNiturm  of  ihi» 
idea  an,< — u  friniiBlioii  uf  iie«'  ti^ue  which  'v-  nbnonniil  to  the  part; 
which  ilislnrbft  il!*  fonn.  :itid  'liffenf  fnMn  it  nmri*  or  lew  marketlly  to 
gri»ss  nnd  in  minul<»  stniriurc  ;  which  pcrftirma  no  physiolngiml  fiine- 
tiqn  ;  which  tcn<lj«  to  roniinooiii*  growth,  and  \»  more  or  h«A  in<Jc- 
ppndent  of  the  genemi  nnlrition  of  the  body:  antl  which  b«»iiolariivu 
from  the  cuuM¥  ur  with  the  cuunw  of  iutlammaliun. 
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That  tumors  am  fitnnationK  nf  now  ttKsiie  necesfttlates  the  rejeciinn 
«!'  nil  svit>] I iii;j)*  due  ^rilolv  ro  rotcntion  of  *(«rf(ioii  (retcnlioii-evHtK),  or 
(ii  ejctruvasaliuii  t^i' )fl<)ijil  (liKmaloiiiu) ;  true  hypei'tropbics  must  lie 
rejected  because,  ihoujih  tbey  cauw  uii  iricrtfaM'  iii  MiJie,  ilic  ^illll[lf. 
Binicture.  aixt  fuficliyn  are  preserved.  Finally,  ull  inflnminatury 
dweltii);£!t,  tumor-like  producU  of  infiTlive  inflninmnlion^i  (•;iiiiiiiiatM^ 
tuhcrtle,  faix-y-bmU.  eic),  t-omlyluiiiala.  localizcil  u-**leiiia»  uii«l  vffu- 
swufi — ^UL'li  as  liydrutiele — mtut  be  eliminuted. 

The  definilion  of  u  tiriitor  it»  iiii  atiffiu-al  new  forumtum  wniiM  h*[w- 
rate  tlie  class  from  rt'teiuion- and  exlravusation-cyala  and  from  triii' 
hyperfropliiM :  btit  many  an  iiitliunmatory  new  formation,  ilk  c-!i.Iluii  or 
a  condyloma,  i;^  utyitival  i-mm^th  both  in  form  and  stnietiii-e.  Moro- 
ijver,  there  is  a  whole  ^rotip  of  tumors  (aarcimiata.)  vvliii-b  it  is  imiKW- 
aibleto  distiiij^uUh  BQatomically  fmm  thi*  retfuhMoflnHnnimaLion.  U 
w  tiienfore  tiecoitwiry  to  incliirle  in  a  definition  of  tnniors  wonu'lhing 
which  shall  draw  the  line  between  them  hikI  itiUntDintiiory  produetd : 
this  will  be  that  their  cnui^eK,  niodex  of  origin,  nnd  often  courses,  are 
diiren<Dl.  We  may  say.  then,  that  n  tuuiur  i»  an  nftf/iit-itl  netr  J'orma- 
/*««.  not  the  reaidt  of  an  htJUimmation.  As  scarcely  anythinjc  in  ccr- 
lAiiily  kftown  of  the  causes  of  tumora,  it  is  impossible  lo  fi^tine  a  com- 
plete,  positive  definition  of  a  tumor  which  tOiall  not  be  iljsputcd  by 
mniiy.  False  liy|)«-rtr<vphii;s,  e^pei-ially  sucrh  n»  ufTi't-t  limited  areiiK 
(f.  ff.  accumulation  of  I'al  ou  the  buttiK'kh  of  llotTeiitols).  are  rbisely 
aUi«d  to  ftiiuplc  tumom  am]  specially  difficult  to  Hcparatc  from  them. 


DBVELOPM£INT.--Tlic  riutiiiion  of  tumors  ik  not  reftHlatcd  like 
that  of  normal  lissucK.  When  \\w  body  ^et8  ihin  a  fuity  tumor  waxieR 
little  or  not  at  all.  and  malignant  |;mwt]is  often  frmw  Inxiiriatitlj 
when  their  victims  arc  emaciating'  greatly.  With  (his  fact  it  may  be 
noted  that  tumors  hare  no  nen'es,  though  the  relation  of  nerves  to 
nuiriiion  in  att  yet  little  understood. 

A  tumor  consiai*  of  cells  formed  by  iniillipUcfltion  of  prp-existing 

celb.  and  here,  as  elsewhere  in  nature,  the  characters  of  the  |mrfril  are 

haudeil  down  to  the  offKpi-ing.     lu  oilier  wonK  a  tumor  belougft  hi!<- 

|ilolo<iicidly  always  to  the  same  claw  of  tissues  us  the  cells  from  which 

Fit  springs  (see  p.  29). 

In  tlcTclopineiit  and  structure  the  ttimon*  re»euible  the  normal  tis- 
i:  every  fatholngical  gniwtli  has  its  physi"Jogical  prototype.     The 
^Tenemhlanee.  however,  is  by  no  mciins  complete,  for,  a.-'  indicated  in 
the  definition,  they  are  always  more  or  less  atypical  in  their  struct  are. 
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Aa  a  rule,  the  difference  bvtwtvn  (lie  normal  iin<l  almontml  UMue  m 
Bach  that  with  the  uukeil  eye  odd  cut  tell  mughty  where  the  one 
bf^ttm  iind  t\\e  other  einln. 

The  hutoloj^ical  pryM.-eiMC!i  whidi  giv6  riM>  to  the  fortQiiltoD  of  a 
tumor  are  ilouhtful  in  the  extreme.  It  U  uncertain  whether  ■  lumor 
groyf»  5'oui  a  portiua  <if  the  mature  tiwait:*  or  from  n  kind  nf  "  rrttting 
spore"  o!" embrvonic  ti^uc,  a»  8Ugj;ej4ted  by  Cohnheiin  (p.  1-H3).  Evi- 
tieuce  of  inultipliL'iitiou  of  nonnnl  tiiwuc>-elcmcntfi  mnm)  »hoat  ■  grow- 
ing lumor  ix  ol^ni  uhlainulite,  hut  il  in  diffic-utt  to  lell  wliii  >M><'«)nint 
of  tbem,  and  Zii-glrr  w»it  inr1in<nl  to  think  ihnt  moul  dixuppeure^l.  A 
cancer-euibuluaiiia  frlaml  Hlmu^livrininly  fctuwv  without  any  ailiUtitiM 
from  the  Mimtrnidiiig  cells,  and  there  doe.'*  not  t^i'em  to  ho  any  a  ftrwri 
reason  why  a  fihroinn  or  a  Mrromn  should  receive  any.  cither. 

Tlie  elements  from  whicli  lumoiv  mwA  fre<|tiently  originate  are 
those  belonging  to  the  oommon  connective  tissue  iini)  lo  the  blmMl- 
Tttwlrt  and  lymphatic  cysleni  with  which  it  i»  mi  iniiouitcly  aivuH'ialed. 
Bj  c<immon  connective  tissue  ii«  meant  that  tit<iiiue  which  in  all  paru 
iinrroiinHfi  the  blon(l-res.4elfi  and  is  no  univenwilly  dintributed  throufcli- 
out  the  etilire  nrgant!*m.  Tliin  muttt  be  cnrefully  d»lini:ui.»he<l  fmrn 
the  fjH-ciiil  varielicH  of  eoimeelive  tiwue — tendon,  eartiliige,  bone.  etc. 
In  thin  Hiinmoii  ronnertive  timuc  we  dittilnguitih  two  kinds  of  r<'II»^ 
the  stable  nr  connect ivc-tL-wnf  corpuHclrH,  and  the  mobile  or  ■'  wanderw 
c*lln."  Both  are  in  intiimite  n-lmion  witli  the  endothelium  of  the  Irro* 
phatictf,  which  eoiuinence  »>•  j^ipaceM  distributed  throughout  the  tiaaue. 
Fnrlber.  the  endothelium  nf  both  lymphatics  iind  bloo«l- vc(<«wl5  cloaely 
r»M>mbln4  in  ilx  pliyHiologtral  funclionr^  the  lixed  erllft  of  llie  cnnnroUve 
titMUe. 

Oonneciive  tiwue  i*  Kaid  to  give  riae  to  tumors  by  tnultiplicatioa  of 
tta  eeltf*.  the  pnri  played  by  tin-  two  kiiuU  being  doubtful.  Kmbr^*nnir 
timue  rcHullH  in  Muall  rtuind  vv\U  with  no  limiting  membrane  and  a 
large  nucleuK.  lying  in  a  Mnnt^*.  semi-Buid,  and  faintly  granular  inter- 
celtulnr  nialerial.  Tlii)>  lixMue  i»  often  callefl  "  indifTen-nt,"  aa  it  is 
mipitf^ible  to  determine  in  lhit<  early  tttage  of  the  growth  what  it  will 
ultimately  b4>a>nii- — whether  a  fibroma,  a  Hart^omaf  or  an  iiichon- 
dntiiut.  etc. 

TbiK  "  indifferent  "  tiwue  now  develops  into  that  of  tbe  pcmuinent 
growth,  much  in  the  same  way  as  the  immature  connective  tiasne  of 
the  cMibr^'o  ilevelo|i8  into  vnriouf  connect!  ve-tiiv<ne  Fiibi<tBnn« — 
mncnua  tiwue.  flbrouK  tiiuiue.  cartilage,  or  hune.  The  embryonic  ti.*- 
fue  may  amlergo  no  higher  ilevelupment,  the  celU  remninini;  rouml  or 
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oval  ftQd  the  ground  substance  bomogeneoui*:  or  the  nuclei  of  iimnv 
odlfl  tnav  multiply  nithoiit  division  of  tbc  cells,  ibiiuiag  giaiit-cclU: 
ir  nwel  uf  the  ltIIs  may  leii^^theii  uiit  intu  ftpitulteH.  aiail  |H'rti:i]is  licre 
there  fibrillation,  with  liisappcarance  of  iwmc  cells,  iimv  occur. 
We  tbu«  get  the  round  or  oval-celkxl,  myeloid,  and  spindle-colled  suv 
coiua;  dso  the  tibro-wircomM.  (ienenil  fibrillation  with  disiippenrance 
of  most  of  the  colls.  mucoH«  d<"f;ent'nition.  chnmdnfioition,  or  ntwifioi- 
tjnn  of  tbe  stratna,  niuy  oc-ctir,  fanning  liliromn,  nivToma,  chondroma, 
o«i*onia;  or  ftit  m«y  form  in  ihe  cell*— lipomii-  A  conibimition  uf 
two  or  more  kind)<  of  istruclure  may  bu  met  with  in  tlie  s»nie  luiiior, 
88  s  combitiBtion  of  ^nrcomn  and  lipoma,  of  oiK-lioiidroum  and  myxoma, 
and  so  an.  We  an"^  ijuitc  ignnmnt.  of  tbt;  cimsc:*.  ajmrl  from  hcrnduy — 
which  exercise-!!  onlv  u  generuL  influence— determining  the  ultimate 
character  of  the  tiitync. 

Next  to  conncctivv  liit^ue.  epithelium — surface  and  jilttndulur — is 
the  tissue  IVom  which  tumors  most  frequently  originate;  and  as  from 
conncctiTe  tis-siif  .ire  produced  growths  of  the  connective- liasue  ty|M!, 
ftt>  growths  originating  from  the  epithelia  preserve  the  epitbeltal  type. 
A  /rn'ori.  It  would  bo  ciitiwly  contrary  to  evolution  for  tbem  to  do 
otherwise ;  and  the  great  majority  of  (ibsiTvers  state  as  the  result  uf 
their  ol>ftervatioRi>  that  epithelium  never  arisen  but  from  epitlielium. 
It  i^  uevertbeleiw  helleved  by  some  thai  au  ejiillielJiiiu-eell  may  by 
more  contact  so  inllneiice  a  coiiuective- tissue  cell  that  it  becomes  epi- 
liieliat.  or  r«w  vfirad.  This  influence  of  one  cell  upon  another  is  i'.iilb-il 
"spermatic"  (CreJghton).  Tbe  point  bas  been  carefully  investigated 
by  Zie^ler  witb   »  negative  result. 

From  the  reiuuiiiiug  lis8Ue>!<,  muscle  ati>)  nerve,  the  ilevetopment 
of  lumore  is  compamtively  rare,  and  in  the  highest  adult  nerve-tissue 
it  is  doiibtfut  if  (brmarivc  processes  ever  occur. 

According  tu  the  similnrity  or  difU-rence  which  subsist)*  between  tbe 
new  growth  and  the  ti^iue  from  which  it  growii.  Imnors  are  divi»ibIo 
into  two  claF^-MN-i — homolo^us  and  heterologous.  When  llie  tumor 
nsemblf:^  in  its  structure  and  developraenl  the  tissue  from  which  it 
oriifinnie*.  it  ia  naid  to  be  homotogoiw;  when  it  differs,  it  is  said  to  be 
betendogous.  A  cartilaginous  tuniiir,  for  exanjple,  gnawing  from  car- 
tiUgc.  is  bomolog(»u<>.  but  growing  from  any  other  ti^uc  a»  from  the 
parotiil  ghiuil.  it  in  beterulogoun.  Tbit;  disiinctiiui  is  pndiably  stifKT- 
firiol,  not  real.  If  it  be  correct  that  tissue-typos  "brtied  true,"  the 
otilv  evrti  ajiparent  heterology  which  we  know  to  occur  is  the  develop- 
nifut  of  tile  different  connective  ljeHfUti^  &'um  tbe  same  embrvonic  lis- 
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sue.  In  lhe«x&iuplo  •liven  i-artila^rf  does  rio(  »ri»ie  fmni  Ui«  o— eaiuJ 
epitlielial  cplUuftbe  parotid,  but  fn.>ni  lti<.' 5Upportin^  raDQtvtiri' tixsiK 
nr  from  an  »l>erraiit  bit  of  cartilu^e  (nnu  thi>  rutliiucut  of  t)ii>  jaw  (p. 
148).  I Icterolf>^v<  liowevcr.  is  not  litniteil  to  tlic  proitnctioD  of  »  tt»* 
0ue  which  ix  diMiniiliir  to  thnt  from  whirli  it  nriginate^:  »  lumor  b 
said  to  be  heterolugoutf  (ur  heterotopic)  nbut  whun  it  diSera  frnm  the 
tissue  in  which  it  is  aUuateit :  nml  tliiii'  may  m^ur  vilhout  its  beinj^  ihf 
direct  pnxlu'rt  of  thr  lititvr.  Ii  ih  beteroliigr  in  ihtH  Mmw  that  is  so 
chiintcteriMic  of  mnli^nnt  growths.  rnniTitt.  for  cxiituplc.  bocome 
hclcmbigouii  owiofi;  to  the  growth  and  exl^n!*ioi)  itf  ihr  opitht'liuin 
beyond  it«  tiomial  limits  (we  "Epithelioma,"  Fig.  04);  and  ihe  nmme 
form  of  holemlojiy  obtains  in  the  caiJi'  of  nil  ;:rowib»  oripinalinp  from 
elements  wliich  Imve  mtfimted  or  hfpn  carrirtl  from  their  nri;!itwl 
hnbitut,  und  have  dovolojied  iulo  a  titR»ue  differing  from  that  m  vhicb 
they  arv  viluatud. 

RELATION  OF  THE  TUMOB  TO  THE  8URBOUNDINO 
TISSUES. — The  relation  of  the  tumor  to  the  surrounding  fitnictiin« 
%-ttriw.  In  one  ca.***  the  tumor  it*  c-ircumwribed.  merely  i|irt])laeitift  th*- 
Hurrouadiug  p«irt.<*.  .•<tretebiii)i  and  irritatiu]2  their  roDueetive  ti.'vur; 
and  this  often  forma  a  fibroun  <-apHule  nroitnd  it  hy  wliirh  it  in  ram- 
pletoly  inolftted.  The  liporaata,  fibromata,  and  onebondromatH  are 
utiually  thiiH  encnp^ulcd.  In  other  cnet»  the  -frowih  invadeti  the  aJjic 
cent  structuree.  Tliere  i»  then  uo  line  of  deuiiLrentiou  betweuu  the 
lumor  and  the  HurrDiinding  pnrtfl;  and  nltliotigh  to  the  nak«l  eye  there 
may  seem  w  bo  one,  the  miciT>>ux>[ie  will  »Low  thai  the  ap|mreiiilj 


I 
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flrirrliiu lit  (tir  Mamm*  :  S|in«<llii«  tuaruhi,  •■i«all-<vllrd  liiHtinUimuribciiiwmilarl 
tut  BdiiMiw  Umwi  Ui  ikB  aslMlilwrbood  ot  ilic  kUihI.    y  Vk 

hi«lthy  tiMueii  are  infiltnite<l  with  a  small  round-rclled  f!iH>»ih  (1 
■"12)  into  which  the  upcrifir  tuinor-cellx  are  nd^'anein^;.     The  fonuerl 
prubably  the  ruault  of  tiBKUtsirritatiun  set  up  hy  the  latter. 
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RETROGHESSrVE  CHANGES. — A   tumor  very  luroly  Uisnp- 

iBUr^.  ami  it  tims  <lifft:TJt  frnni  an  inflntniiiatorv  j^mwth — (■-  //.  a 
^Tuioa.  it  niuy  ruiiuiiu  .stjilioimry  ur  gnuv  slowly  (tr  nipiilly.  an«l 
Soulier  nr  later  it  usually  bewmit's  the  seat  of  retrogressive  cbanjres. 
Tlic  lime  St  u'lii<;li  \\n-H-  citiniiiL-tKT  varies.  As  n  rule,  tlip  jiermn- 
nencc  anii  diirubiliiy  of  a  tumor  lienr  an  inverse  relation  lo  the 
rapitlitv  of  \\s  growth  ami  tr»  the  inferioritv  of  '\\s  orKiLiii7.ution. 
Tlio  more  rapiit  the  "mwtli  iinil  ilio  mori'  Lowly  orgaiiixv<l  the  tiseuu 
fonnetl.  the  lettN  its  ilurultjlity  ami  tlie  e^ooner  do  retm^re»iive  changoi 
(X!Ciir.  'flic  i-arcinntitata  antl  uiUTniiiHCa  tlcvi-liip  nL|>i<ny.  coiif^itil  for 
the  moNt  pAFt  of  cells,  and  r|nii-l<ly  (ler;eneraie :  their  elements  on 
uu!»l.nMe  ami  ito'.m  |>eri!«h.  Owe<tu»  Iiiihotk  oii  ilie  c'tlier  lisnd. 
lU'Vvlup  mure  slowly,  coiisiaI  of  a  tiiore  fil-^lily  or;j;jinize(l  tiiu^iic.  have 
much  grtator  stability,  anii  arc  but  little  liable  to  rct.rogi'eseiive  toota- 
inorplio^iid. 

Tlie  retrogressive  chanj^oa  are  f^iuiilar  to  those  met  \>n\\  in  tlie 
phy»ioIugical  tiwues.  Deficient,  xupply  of  Mood  i«  followed  hy  fatty 
deffoneratlon  and  iw  vnriotii^  lermiuarious — sofleuiuj;  iind  ea^-cation. 
Piffmentary,  calcareous,  colloid,  atid  mucoid  degeneration  ixUn 
may  occur.  Tumoi-!*  uuty  liecoim-  ihe  fteats  also  of  inflammation, 
ultwnition,  uocroxis,  and  bvuiorrbage. 

CLINICAL  COURSE. — Tuiriors  are  divided  clinically  into  two 
jtrmt  groups,  the  simple  au'I  malicfnant.  .V  simple  tumor  is  one 
which,  an  a  rule,  grow*  ■«l(iwly  and  srrarlilv.  nr.  liavinjr  attainetl  a 
certain  »ite,  remains  .stalionary.  It  consists  of  ticcue  uppro.tinialiug 
cIo6cIt  iu  sti'octare  lu  douio  tionoul  adult  tii«fiue,  and  is  generally  sur- 

iniliHl  by  a  distinct  caitsiile  out  of  whifli  it  enn  he  roHi)ik"tely 
lle<i,  for  there  is  no  infiltnition  of  surrounding  parts.  After  such 
rciDornl  it  does  not  recur  locally,  and  Hecondary  groYrtbA  iu  gtanil!<  or 
diii>tiint  y^x\»  do  tiot  result  from  it.     It  tnterferpK  with  health 

Ij  mechntiiraily,  unlo»<  mme  accident,  as  inflnnimation.  oerure  in 
it.  Tiiioon*  of  the  adult  eontiectire-lifwue  type  generally  pursue  this 
•coiirw,  and  may  rcftch  a  huge  size. 

A  malicrnant  BTOwiia,  on  the  other  hand,  generally  prows  rapidly 
*nd  tends  m  enlarge  continuously  ;  eouslhta  of  tiw^uc  which  \»  mark- 
'cdly  atypiual :  is.  a»  a  rule,  surrounded  by  oo  capsule,  but  progres- 
*ivoly  infiitrnle.'S  ihi'  wirrouuding  ii.-wncs;  after  Hpparetirly  complete 
H'tU'ival  rwurs,  and,  whether  reiinive<l  or  not.  cccou'lary  growths  are 
«>tauinD  in  th«  uuareat  lymjrhatic  glaiids  or  in  dit^tant  parts,  or  in  both. 
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TliuU};li  the  patiettt  >»  tifien  m  (.■xcellunt  healtb  at  thi^  appearance  of 
tht;  tumor,  he  sooner  or  later  wiiiiloK,  IcjtH^  srn'n;2;th  ni.[iiillv,  antl 
l)4;comett  very  aziECmic ;  cachexia  is  produced.  TltU  int  due  to  manv 
oiuses— <._(/.  to  removal  frmii  noniml  tis»tu«!4  of  uutrinietit  required  for 
the  activ(<  growth  of  ihe  tuiiior-cellH :  perha|is  to  the  nieuilioliom  of 
till*  latter,  [lourittg  alimmimL  excreta  into  tlic  bliwd ;  to  pniii  and 
anxiety;  often  to  profuse  dif<.clmrjTe  and  septic  ahsorption  «'nnsei[ucnt 
n]iou  ulceration ;  occasionally  to  actual  interference  with  the  inges- 
tion and  absorption  of  food.  The  more  nipidly  and  tlie  more  com- 
pletely a  tumor  produces  theiie  results,  the  givjucr  it«  iiiiili^niuicv- 
Even  j.'rowtlia  of  tlio  sa.me  elanH  vary  much  in  these  respects,  and 
different  clanwes  do  eu>  still  more.  Though  in  a  high  degree  charac- 
tcristie  of  cancers,  thf-  purely  clinical  term  "  ttialignsut "  iuu«t  be 
digtiuguished  from  ibc  [Hithological  term  "cancerouB."  which  implies 
a  specific  structure  in  ihe  growth  it  refers  t«.  Sarcomata  an-  nfton 
quite  an  mulignani  uit  cunccrs. 


RECURRENCE  AND  OENEBAUZATION.— A  tumor  may 
recur  heitUy  iifU-r  teuiovul.  sind  ufiei'  cu  before  removal  gmwlh!* 
sifTiilar  to  the  jirimary  liimor  luay  Corrii  in  llie  neariwt  lymphatic 
glands  or  in  more  distant  tteeniee  or  organs.  1ji  tlie  highest 
degrees  of  malignancy  all  these  occur.  Each  of  (hesr  must  he  iwn- 
*idere«l  nepanitely.  • 

Koproduction  of  the  Tumor  in  A^jaoent  Struottiree. — This 
recurrence  m  /«ro  iifiLT  n'ni()v«l  in  nt^ually  the  earlit-st,  antl  is  the 
Bllghicsi,  evidence  of  malignancy.  It  is  ihie  to  some  of  the  tumor- 
celli^  having  been  \eti  behind,  and  i<i  therefore  mueJi  more  Itkely  to 
cwt'ur  in  thuse  prowlhp  which  infiltrate  ihe  surnuindiug  tissues  and 
realty  extend  beyond  their  ajiparrnt  limits  than  in  those  which  do 
not.  The  vi-Wit  left  behind  continue  to  grow  and  recurrence  oecara. 
Cells  may  be  carried  lo  some  little  distance  from  the  primary  gmwth 
by  lymph-  or  blood -currents,  and.  becoming  imjiacted,  form  (»i*coiHUry 
nodiiU-H  around  the  origimd  tumor.  In  sonic  luniora  loail  rucur^ 
rt-uc4!  occurs  ui»ny  timet*,  and  nf^en  kills  the  palieiit  wjtliottt  affeo 
lion  of  ginnds  or  generalixailon  (p.  162). 

ReprcKluction  of  the  Tumor  in  the  Nearest  Lsrcnphatio 
Glands. — Tliiit  is  owing  to  the  entry  into  and  tninsmiitition  by  the 
lymph-stream  of  cells  fi-om  tlie  umliguani  growth,  which  become 
arrested  in  the  nearent  lymphatic  glandfl  anil  there  develop  into 
secondary  tumors.     Thcw  arc  in  aU  cues  of  the  same  nature  as  ihc 
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priuiury  tninor.  Wben  the  l^-inpbntic?  gland^i  liave  tlieiiiselveK  devel* 
oi»ed  iuio  ^econ^lar^v  growtlis,  tbi»y  iu  ilieir  liiru  oonstitutu  new  cvn- 
trw  uf  itifeclion,  aii<l  ninv  llius  iiiTein  iiinro  ilisUiul  f^lands  or  itic 
iminwiiatelv  uiijaceiit  lissut-'S.  Wlini  tlit-  lymph-si tiiuics  nf  a.  gland 
are  no  blocketl  hy  new  growth  that  lyinpli  caiinol  jtass,  »  rogurgitaiit 
fluvr  JK  til?  iiiLtiiml  r«>tfiilt,  anil  the  Iviiipli.  W;iriug  tuuiur-cclU,  Lm^  to 
pass  throng])  alfinii'mul  vcssuU  itud  gkiKlK.  Iti  ihiK  way  wu  uaii 
MX'Oiinl  for  afTucliuu,  say.  oF  the  uhdominuJ  <;hiiiiltt  hy  tumor  of  the 
lunj;.  and  for  the  imiii«roii«  ikhIuU-s  in  tlif  skin  ■wh'wh  smiictiiiicft 
occoi-  widfly  all  aiouii'l  atropliiu  ?t-ii'i'bu4  of  thf  iiiutuiua.  A  di^tuut 
lymiihalic  glaml  may  he  infected  by  (•iiiliolitim  of  its  art«ry.  The 
teinlt'ney  to  rciirmliiciinii  in  the  l\ui|)li:itic  ^jIhihU  riirtps  very  nmrh 
ill  the  liifferoiit  varieties  of  tiialigiiiiTtI  growtliis.  ht'itig.  for  exftinjjio, 
Ypry  marko*]  in  the  OLrcinnnmta.  whcreiis  in  the  sarcoiiiata  it  is  less 
frpfjuent.  The  reasoni-  for  these  ^liffereIV(;e.H  wilt  he  seen  in  the  suh- 
8fi]tiL'7it  fha|iter«  (pp.   159,  182), 

Reproduction  of  the  Tumor  in  Distant  TiBsuee, — This  ib 
UAiially  the  terminal  proccw  in  the  history  of  ma.lignant  grnwths. 
The  reproducli«>n  of  the  inuligtiunt  growth  in  distunt  li)t»iie»  if.  iu 
the  greiH  majority  of  caiU!*.  owing  to  ihu  entry  of  hoiiie  of  its  cle- 
menut  into  the  blood-sfrcani.  The  secondur}-  tiiinon*  are  therefore 
the  rcstilt  nf  cniholisiu  uf  tiimtir-croUs :  uttd  ih<'  puiniK  iii  which  tlic 
cvll-maiwes  may  he  arre»*toTl  ure  stated  in  the  rtiapter  on  Embolism 
(p.  22ti.)  As  in  the  lymphatic  glundt,  they  ure  in  all  «ll((^!(  of  the 
same  natiin-  a;*  the  priiiittry  cine,  nltlron^rh  ihry  are  often  wifu-r.  more 
vascular,  more  iictive  in  growth,  iintl  luay  be  hirger.  They  may  con- 
stitute nccnndai^  centre^  *>f  infeeliritu  and  in  tho  mmf-  way  cansc'  ter- 
tiary'growth>  in  purls  beyond. 

Although  the  general  ilissietiiinatiim  of  a  malignant  growth  ir<  thus 
in  most  ca?4!s  owing  to  the  tnui«mii^ion  of  it*  elements  hy  the  blood- 
stream, this  is  not  the  only  way  in  which  it  may  be  brought  about. 
Exreplioiisl  easeit  have  been  ikwrihcil  in  wlitc-b  the  elemvnia  of  a 
tumor  have  been  dialrilnated  and  have  caused  secondary  growtlis  in 
other  ways,  as  by  |nuwing  down  the  Irmdiea.  travelling  between  the 
hivers  of  the  peritoneum,  or  from  the  ktrlneyadown  the  ureters  to 
the  binihlcr.  etc. 

Lastly,  it  must  he  borne  in  minri  thai  growths  may  he  ))econdary 
to  each  other  only  in  fini''.  being  entirely  independent  of  each  other 
and  originating  from  iliflcrcnt  primary  foci. 

We  have  spoken  of  genendlxaiion  and  lymphatic  infi-ction  ai«  cer^ 
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tainly  <lue  lo  carriage  of  tninor-cclU  fmm  the  primary  growth.      The 

Kitiiilavily  in  )'lnicturt>  ami  ihu  tlme-rutalinti  <if  priiiiiirv  ai]<)  Pet-iiiidtiry 
growllis,  llinir  ilenicmstmltle  foiiiieulioii  by  vasfulnr  clmnncU.  find  iho 
FiK-'i  tliat  th(*  -sc-ooTnlary  pri)wlhs  often  occur  in  tiAiiie."  in  wliidj  pri- 
niary  tumors  of  their  structure  never  occur,  prove  the  origin  «jf  the 
secoiidiiry  from  the  primxry  tumor.  Some  aiithorilii*  tliiiik  ihut 
ean'm;;L-  of  ihc  juice,  aud  not  of  thu  wUs,  iif  the-  primary  lumur  is 
tlie  cau!^e  of  the  tuMwndary  nodulcfl.  But  the  localiBcd  notion,  the 
<Hsirihmii>ti  of  wecHuiury  groivths  in  the  ne:5t.  ciipillary  area,  mul  tlie 
J>o*^t;i^•iIily  uf  ex|jl!iiniii^  exceptions  io  this  ni!e;  the  ■>ec!iJ*ioniil  Hnd- 
ing  of  tumor-cells  in  the  blood,  and  more  oflcn  imfnietwl  in  vessels 
n»  cmhol) ;  thi-  rri'i|ii<-nt  demnnstiitlion  of  tumor  gniwiii^  into  veins" 
nnd  lymphatics,  both  tnacrofieojiic  »nd  nilen'Mi-opic.  lUi  thitt  celU  uiav 
easily  be  swt-pt  ofl'  by,  or  migrate  into,  the  utreurn ;  nnd  the  fact  thai 
secondary  growths  hacp  never  been  found  in  ciirljlagc  or  ci»nica 
which  are  [HTiiiejilile  to  lluids. — show  that  the  cellf  rather  tlinn  juice 
arc  ihe  cmicc  of  secondary  growths.  Twf>  views  are  lield  as  to  ho» 
they  produce  this  effect : 

Intn  It  19  Kaid  thai  the  cells  impiicted  iit  u  ivrtaiii  Kpot  po  influence 
the  vi>is»el-wull  uui)  r'ntTuuuding  ti»ttUi'8  iIihi  their  celltt  multiply  and 
produce  a  structure  like  that  of  the  infcetin^  panicle.  The  ohjenlon 
has  already  been  stnted  to  thi;*  spei-matir  inHiienf-e.  whicli  woidd 
requii-e  u.i  to  believe  that  livi-r-ct-llh.  for  exmnple,  may  by  their  mul- 
tiplication jirnduee  not  only  epithelial  cellj>  like  thow  of  «cirrfaas, 
columnar  or  tii|uamnns  epithelioma,  but  connective-tiRKiic  crilti  of  all 
kinds. 

*2d.  The  cells  of  the  secondary  nodule  are  helieved  to  he  the  prod- 
QCt?  of  the  multiplication  of  the  celU  of  the  tunior><>mboluK.  The 
(|ueKtion  thus  artHc^ :  Tun  a  bit  of  tumor  thus  cut  off  from  its  biise 
grow?  AriifirinI  embcijiriui  of  pnrtinti.t  of  fre^li  peri■l^teum  ha**  bireu 
prwhiced  by  Cobnheim  and  Maas.  with  the  result  (hat  ihey  grew  and 
pnxhiccd  curtilage  and  then  bone:  but  after  the  fifth  week  idl  trace 
of  them  had  disapiwareij.  In  fact.  iJiey  went  llimiii,'h  the  same 
oonrse  oa  do  piecoa  of  normal  ti!<:sue  or  of  tutuurwhich  uj'v  plaucd  in 
the  ■suhcntaheous  tissue.  W'v  M'i:  then-ftire,  thai  lliey  can  grow,  but 
wfuiething  in  the  healthy  tissues  prevents  their  attaining  any  size. 
On  the  other  band,  a  piece  of  bone  or  other  tissue,  placeti  where  it 
should  normally  exist,  doeii  not  thus  disappear,  as  the  transphmtatjon- 
eKpcrimenlj*  alntve  quoted  kIiow. 
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THE  CAUSES  OP  MALIGNANCY.— Why  do  flome  tiiroow 
inviulf  .-idjawnt  tiAsucii  and  generalize.  whiUt  others  do  not,  even 
though  liiey  »row  lun  rapidly  or  more  sip  tliati  thctst<  wliiuh  du  ?  Ilith- 
erui  (lifTi'miot'  in  ticructtirc  ha^  bocD  belli  toexphiin  ttii>  tiiiiiu<r.  The 
more  purely  cellular  the  tunuir.  iiw  richer  it  is  in  lilood-vtittsels ;  Rnd 
the  lesj)  developed  their  coals,  the  more  rapid  it«  sprciid  ftiid  the 
eairlier  iind  more  cerlaio  its  generalization. 

But  oee»>iunaIly  we  Hnd  that  u  tumor  which  has  ruu  tt  simple 
eoiin<c,  and  which  rloe^t  nm  recur  after  removal.  hu«  a  structure 
neee.4.sitatin;;  its  heinp  placed  iiinong  the  san-oinatA.  Kpulides.  cen- 
tral <iin.-otiiatii  of  bones,  Minw  sarcomiita  of  ibe  ovary  and  ttiscix.  may 
grow  tuaUrge^ixe  without  invading  other  tissue.«orgcDeralizing.  Od 
iTieolher  hand.  exaiiii>k's  of  the  ^generalization  i>l' rniiny  .■'i!Ti[>le  luniors 
ha\e  ht.H.-n  frctinently  recnrdHi — «•.  »/-  chondroma,  uiyxolijioiua.  even 
Rbroina ;  nUo  adenomata  of  the  ovary  and  thyroid.  It  is  true  that 
connective-listue  growth:*  do  generally  cyiiiain  a  prepoudenmce  of 
round  nills  before  they  goneraliiie:  but  in  some  case^i  the  structure 
of  (he  aecondary  growths  '\9  that  of  the  primary,  and  ia  mich  as  is 
usually  Men  in  specimen.-*  which  show  no  malignancy.  Cohnlieim 
thitikit.  therefore,  that  the  e*!*ential  factor  in  "malijinancy  "  is  not  a 
certain  structure  on  rhe  \tnv\  of  the  lumor;  hut  rather  some  chimge 
in  theanrnninding  tiwui-n  wliich  reiidera  them  unable  to  resist  invasion. 
For  from  the  way  in  which  physiological  tismie*  lie  side  by  side,  never 
invading  WK-h  olber's  pi-ecinct.4,  though  one  or  both  may  be  growing 
actively,  it  is  eviclent  that  each  tissue  pobt^esKcs  a  power  which  op|>oses 
infiltmti'ui  by  any  other  tisniie:  thii*  power  <'obidieiiii  {^hIIs  "  phyaio- 
loffical  reeiBtanoe."  It.-*  ext.'^tence  is  further  shown  hv  the  expcri- 
mentN  r>f  ('ohnhcim  and  Mh^k  alluded  to  above ;  which  prove  that  bit« 
I  «f  malignant  gniwths  or  iionual  tiiisueH  iransphinted  into  the  tissues 
ofn  normal  auinml.  may  become  va^eulnrixed  and  grow,  but  that  they 
Trill  «hortly  after  di.s:ippeiir — the  healtJiy  tissues  get  tlie  upper  hand. 
To  permit  the  infilii-aiion  of  one  tiiwue  by  the  elements  of  another  the 
phyviological  resistance  of  the  former  must  be  riMjueeil.  This  niav  Im> 
effected  by — (I)  Inflammation,  iiiiil  therefore  by  injury  :  in  ebniriic 
inflammation  of  epithelium-covered  membrane.-' (hipns,  chriiiiic  gln-witis, 
<;irrhn4is  of  liver,  interstitial  pncnmonln,  etc.)  niiL-wc!*  of  ejillhellum 
arefonod  in  the  inliltnited  c«>itnective  tissue (Friedlander).  (2)  Affe: 
Thienvfa  showed  that  connective  tissues  atrophy  after  mid-life  from 
diniiniflhe<l  vital  activity:  probably  diuiinisbed  plivsiological  n-aist- 
and  thus  the  more  active  surface  epithelium  in 
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enabled  lo  invado  the  hublying  cutis.  Thit^  ho  rpgnrdcil  a»  cHwntial 
to  the  growth  of  ati  epitheliotna.  (3)  Heredity:  hereditary  weak- 
11688  Oh  the  part  of  tlie  tiwiie  nurromiiiiiij;  a  liiniyr-f^erni  must  be 
aMumeU  in  voun^  people  in  whoni  m-ither  injury  nor  ii^ir  vutx  b« 
regarded  ft»  a  caii^eof  diiiiiiiihht-J  pbyi^idlngintl  ret<iKtaiii.-i>.  But  cvcD 
if  no  tumor  can  inliltrate  in  the  uh»enci^  of  thin  ('hiin};<-  iti  the  adja- 
ci-nt  tissHos,  the  sinu-tnrp  of  the  growth  prnbahly  haj»  a  mu-rked  influ- 
ence upon  it*  malignancy.  Tuinont  which  Iiavi*  great  poirer  of  growth. 
who-fe  cells  arc  hjosely  hehl  together,  whose  blood-vessels  arc  numcr- 
tM»  and  ihiii-wallci).  atid  wbuse  txWt<  actually  lie  in  lymph-spares, 
must  generaline  more  readily,  when  this  i»  poiwiblc,  than  tuiuon*  in 
which  opposite  fondilionn  ohtain. 


ETIOLOGY. — Nothing  is  rt-ally  known  on  iliifi  point.  We  have 
lo  account  for  the  presence  in  some  tissne  of  eells  which  havoan  ahUihf 
to  grotp  more  or  !??«  in  rxcesj*  nf  thai  |n>s>e.«scd  by  the  nonii»I  i-ells 
of  that  tissue,  [jicreiised /»«(/-««/'/'///  nill  uf  fmrrsc  hi-  n^tpiinii.  but 
tliis  i»  of  oecoridury  importRiice:  at>  also  arc  the  i<nrrouDding  phyHical 
conditions,  which   rnay  he  favorable  or  nnfavoralile. 

At  finit.  all  tin]im-»  njipeiir  to  bt-  loi-al.  iiinl  local  ceuB«e  have  con* 
tequently  been  sought.  A  causal  relation  Beeme  in  (-ome  caaes  to  exist 
lieliveeii  ii^luiT  or  iirritation  iitid  the  fiiniHiii<m  of  u  tumor.  But  we 
know  [jiai  tlie  elfi-ct^  of  these  inllueiiceri  on  noiiiial  lit^nes  »rt>  inflani- 
mation  mid  hyperplasia,  and  that  they  produce  those  cffecta  even  in 
thoce  who  are  the  eubjwla  of  tumor*'.  Further,  a  history  of  injury 
taiiuiot  be  oblaineil  ta  !■'»  per  cent,  of  the  msec;  and  the  injurie-"  fol- 
IowimI  bv  tiimni*^  nm.'^l  coriHtiliite  a  very  small  proportion  of  the  total 
nniiibeT  of  injiirie*.  Still,  ii  in  probable  that  injury,  by  priMlucing 
hvpcriemia  and  inflanimatitni,  tidiv  bring  extra  food  tn  eelU  rojidy  10 
grow,  nnrl  miiy  diminish  the  jihypiological  rwiplance  of  the  tii^iies 
munrl  thcin.  Imlation  certainly  seems  to  have  a  powerful  effect  in 
c<'rtain  fpilhrliomntii — ns  of  the  •(rrnfnm  in  sweeps  of  old  ftcnn*.  and 
in  rodent  uken* — but  fur  the  vast  majority  of  ca»e»  no  local  cause  i^n 
be  found. 

The  cachesiii  prnrliiecd  by  nudignnnt  growths,  their  very  IVefiuent 
rccunvnee.  tlieir  luultiplieily.  and  their  heredilarines.*' — all  pointing 
lo  a  deep  affeetioii  of  the  whole  organism.  a«  it  was  thought — gave 
rise  to  ilie  belief  that  they  were  of  conatitutional  origin.  Thin  is  a 
bail  term,  for  it  may  mean  (inirral.  and  refer  to  the  constitution  of 
the  whole  organism,  or  ii  may  refer  lo   the  eon^'titulion   of  certain 
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cells,  and  have  a  local  Bigoiliijance.  Wo  sbnll  therefore  use  the  word 
generai.  Now,  we  alreudy  kcow  how  to  explain  cachexia,  local 
rpcurrcnoi',  and  luultipiicitv  aa  results  of  ii  irrowtli  of  the  tumor,  which 
wiu*  pro(liico*l  by  tuuhiplii^atioti  of  a  few  ahnornial  cells — J.  «*.  hy  a 
local  abnormality.  There  i*  therefore  no  need  on  these  grouinU  to 
consider  lliat  thephysiolo^'iail  processes  of  all  thcccllBof  theorjpinijfm 
aft)  ahiiomial  and  Ii^ihI  ti>  produce  I'uncer,  urctiiil.  rvUHtval  of  the  ]iri- 
tnary  },;rowih  woulil  he  uselesti.  because  contiiiuunce  of  the  |,;erieml 
abnonnality  woiibl  reproduce  the  diseajte  elwwhere.  Nor  doe?  heredity 
lead  to  this  o>iit;Iusion;  l<>r  thi>  whulc  of  nunnul  dfveh>pmeiit  is  noth- 
ing* hul  the  traiu'niis.sioii  of  local  pecnliurilietn :  and,  moreover.  hereditT 
is  ai  leawi  as  marke*!  in  multiple  nimple  growths — fihromaia,  vrarw, 
lijNimaTa.  osTeomala— ns  ir  is  in  cancers.  It  is  prolmble  that  nU 
tumors  are  at  first  hnil,  ftuil  that  certain  of  them  heroine  nialiynant, 
as  above  explained;  also  that  any  inherited  peculiarity  which  n»ull« 
in  abnormal  growth  nt  a  cei'titin  time  nffects  only  a  few  cells,  or  it 
nrnv  be  many  foci  of  cellfl,in  one  tissue,  anrl  not  theorjijanism  at  large. 
It  \»  obvious,  however,  that  neither  (he  coni^titiilional  nor  the  local 
view  makes  any  pretence  at  cxplaininj;  how  the  almunual  al)itiiy  to 
grow  in  acquired  liy  the  cells  which  jrive  origin  to  the  tumor.  Ohn- 
heim  advanced  nn  hypotlic^is  which,  if  tnie.  j^oa-*  a  step  closer. 

Theory  of  Embryonic  Bemalns.^Thinking  over  the  hypertro- 
phies', thee.tce-M'ivtf  fi»nuatiunH(f4U|M.>nMinifriiry  digits  and  more  marked 
examples  of  "monster  by  excess"),  the  teralomalu,  and  other cnri^eni- 
tal  tumore.  all  of  which  are  admitted  to  be  rlue  to  an  embryonic  cause, 
many  of  which  are  hereditary,  and  some  of  which  do  nol  appear  for 
8onie  years  afler  birth,  it  oi-curred  to  Cohnheim  that  all  tmiiors  mi^ht 
be  due  to  developmental  faults.  lie  supposed  that  more  cells  than 
are  neciled  for  a  part  are  praduced:  the  suqilus  remain  in  an  embry- 
onic flt*te  in  one  jiari  or  ricaitered  over  a  wholp  titwni-.  The  caUBew  of 
diifl  error,  and  the  renii<m  why  the  cells  do  not  develop  like  their  con- 
frere* and  simply  enlarge  the  pirt,  arc  not  known.  We  know  little 
of  such  condition**  of  "re*tlin;r"  embryonic  ccIIh.  perhafw*  berauBe  of 
iheir  small  size  and  rer^emhlance  to  Icitcncyt4«.  Small  nsevoid  spots 
may  enlarge  greiitly  after  birth ;  congenital  moles  which  have  the 
Htniclure  of  alveolar  sarcomata  may  later  on  become  m:di(jriianr,  and 
isleljt  iif  cjirtihige  from  wliith  tumon?  inny  start  have  been  !<hfi«n  by 
Virchow  to  occur  in  the  shafts  of  long  U'tm-s.  Perha[Ht  these  may  be 
irded  as  embryonic  remains. 

AsBuming  that  such  embryonic  foci  may  remain  among  adult  tis- 
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siHfi,  Cohnlieiiii  fonnd  that  hin  viow  anconled  well  with  facte  observi*tl. 
Thero  woiilil  W  iiit  tliifit^ult}'  uWut  the  n>versio[i  of  adult,  t^clls  to  thu 
prrihryoriic  t_V|te:  thev  wotild  sUirt  with  their  full  ilevclopitieiHal  fort-c. 
Reiu<utii»  for  boUpvin;^  in  iht-  uih1('vp1o|kh1  nature  »f'  thir  nulinient  uro— 
thut  power  of  growth  \»  al  its  greatest  in  the  cetlii  of  the  eiahryo,  as  is 
shown  by  \\w  fact  that  eiahryouic  cartilage.  triUis|iUiiiU'«3  ii>  the  ante- 
rior vhambcr  of  ihc  v\'Q.  growK  into  ii  re}j;ulur  chomlroiiia  (Ijeupotil). 
whtUt  nilult  curlihi<;e  is  absorbed  ;  that  toany  tumors  are  ohviouslv 
diiitinct  frnm  the  pan  in  whioli  they  lie — f..  g.  adcnoraii  of  the  inaiiimn 
i»  enca[>»uleil.  nnd  iU  ducts  do  uol  opeti  luto  ihose  of  (he  iiiirui:il  gland ; 
and  thai  tiimon)  are  not  subject  to  that  regulating  met^hanism  which 
rendeni  the  iiu>ULboli«m  of  each  tii^iie  Hiibwrvient  to  the  giKNl  of  the 
til^snei^  genomlly. 

A  largp  prftportion  of  all  tiimora  op(*ur  al  jjqIiiIs  at  which  ihe 
developtuenlal  proce^see  are  complicated,  and  where,  therefore,  vrrorB 
arc  most  likely  to  occur.  This  in  kIjowii  by  the  freiiiienry  wiih  which 
opirhclioiiiu  aifcct!'  the  opcningM  on  the  surface  of  i\\v  body ;  the  «ty>oph- 
agiis  where  croi«»ed  by  the  left  bronchus  (the  food  nnd  air-p«i»!uige 
were  originally  one  here);  the  cariliiu  pylorus,  and  comniciicenieiit  of 
[he  pyloric;  portion  uf  thcslouiacli.  where  change  of  epithelium  ot:cur»  ; 
the  line  of  union  of  the  invaginaled  epihliml  anil  ihe  hind-gut  in  the 
n'ctnni :  the  external  o»  uteri,  where  Miillcr's  duets  opened  into  llio 
m-ugenital  sinu!*.  Adeno-myoniata  of  the  prostate  occnr  at  llie  wiuie 
spot  in  the  male.  Smooth  niyomata  occur  almost  exeluf*ivtdy  in  llie 
urenis.  The  whole  uterus  is  made  up  of  foci  of  cells  uwailing  the  »iiniu- 
luH  of  impregnation  to  great  lU'Velopmeni..  Atypical  ilevclojmieiit  of 
one  focus  may  occur  without  the  nsuul  stimulus,  and  perhaps  we  i^hould 
rather  expect  this  when  pregnancy  has  been  absent  or  ijifr<Hjueot. 
Mynmata  are  commonest  in  elderly  cterile  womvu.  Aderiomala  of  the 
mnmmiv  may  be  similarly  explained. 

Heterologous  nimors  are  alwa\*»  so  placed  that  ii  in  poHtible  to  see 
how.  by  develoi>i»ental  ei-cor.  wsme  cellx  which  worihl  natuvally  give 
rise  to  the  heterologous  lis.sue  might  have  been  included  in  the  tninor- 
gi'rm.  Thus  denuuids  uceur  near  when'  invaginalioMft  of  vpibla^t  are 
normal.  Muscle  may  easily  get  into  the  Wolffian  bodies  from  neigh- 
boring mu-scle-plaln*.  and  cartilage  from  the  rudiments  of  verte- 
brw,  etc. 

Finally,  from  !<o  atypical  a  rudiment  an  atypical  rcitult  wouhl  be 
exj»ecterl. 

Against  Cobnheim's  riew  it  may  be  aaid  that  nothing  \a  really 
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kuown  of  (tucli  embr}'onic  rcnmiiiei:  that  many  of  the  poiuts  of  com- 
pUeatcd  development  wbii:h  lie  meatioiiH  aru  also  [Miitib;  of  irritulioii — 
e,g.  the  uttrniwiii^rH  iit'  thu  Hlimutitftry  canal :  that  innnv  tuiiuint  of  tlic 
gullet  and  rectum,  IVir  cxuu)pl(\  though  iifuf  tho  points  menlioned,  are 
Dot  at  them;  aiid  thai  lie  in  obliged  tu  exdiide  i'roiu  hiti  cla^s  of  lumore 
such  (■a-'es  as  upitlu-liomtt  of  seiirss  of  llie  ncrolum  in  swueps,  of  tlie 
anu  in  pui-atfin-workerfs  in  wliich  irritatifiri  phiy.'^  »'i  oiiviiiiis  a  part. 

The  excitinj;  effect  of  inoreased  blood-supply  t.'*  evident  in  many 
amii — ••,  I}.  t>nlargviiM-ni  of  oviuijut  dcniioidH  at  piiheriy.  of  tiitnoi's  of 
th<'  hreast,  ovanci*,  and  iittTiii'  in  pre^uaiiey.  Thia  may  eiiiHe  ihe 
tuultiplictUioD  of  eell!>  eapahle  of  <;niwth,  and  may  explain  the  appar- 
eiil  i-aiisalion  of  tmnnrs  hv  iiiiiiries. 

ParaeiUc  Theory. — Mntignant  or  infective  jjrowlhs — ciirciiioma 
mid  r<areoma — present  so  ohvioiis  a  rcsenihtauce  to  certain  Infective 
ditteaM'i*,  nueii  n»  tnheruidosis.  in  their  o1i.»cure  origin,  lendency  Co 
spread  loeully,  and  dis-xeminittion  hv  Ivmpli-  and  hlood- paths*,  that, 
the  pnm.<«itic  nature  of  ihe  latter  having  hecti  denionstratrd,  the  for- 
mer arc  iistnmlly  onKpeeted  of  having  (he  Kaiue  etiology.  Some  |ui.ll]- 
oiogistj*  lean  strongly  to  the  view  thai  these  growths  begin  by  the 
moeulatiun  at  Honie  t^pot  of  ii  germ  wliicli  excites  the  eelltt  to  rujiid 
niidtiplieation,  and  that  spread  tAkea  place  from  this  focus  by  convcy- 
amv  of  the  genu  along  Iviiiph-  iind  Mood-palliH.  Tn  llic  fioniewhat 
unuisual  t':iM'<«  of  a  general  outl>reak  of  iiiaLignunt  growths  it  is  at^^mned 
that,  tlie  primary  foenit.  In  which  the  poison  whp  rciceivcd  and  multi- 
plied, wiw  nnt  reiM}gniiuHl,  a  parallel  being  csiahlisheil  between  them 
and  eases  of  general  tuberenlosls  in  whieh  no  caseoii;*  mass  is  found. 

The  "  conjJtitntional  theory'"  i*  resiiwieitateii,  but  it  is  now  made  to 
onrrvspoml  lu  tbu  "tubercular  ili»lht.«i!«."  or  predisposition  of  certain 
tiffiui'O  tn  penntt  the  growth  of  the  hacitluR  tuberculosis.  It  U  no 
innger  supposed  that  all  the  li.ssue--*  of  a  eanwroiis  patient  are  tending 
1"  grow  eanceroni"Iy  or  throwing  something  into  the  bioml  wliifh  will 
will  :«oiuewliere.  but  merely  thai  certain  tissues  will  peiiuit  the  gi-owth 
of  the  hy|K>llielical  malignunt  germ  slionld  it  reach  them.  This 
_*'tniillgnani  predi.'4piwiiion  "  may  be  inherited  or  acquired  :  it  may  bo 

mtning  that  nothing  is  i¥(|iiirerl  for  the  production  of  a  malignunt 

rtb    but    the  arrival  of  the  germ  at  a  predisposed  spot ;   or  the 

pfcyBiological  re»i«taiiee  of  the  tissue*  may  rer[uiro  still  furtlier  depres- 

"(on  by  injury  or  privation  befope  they  will  |>cnnit  the  mriltiplicmlon 

"f  the  ftrm  in  tbcir  midst,  the  effect  of  irritation  nrid  injury  being 

•inulnr  to  the  instances  of  tubercular  dis^ease  starting  alW  bronchitis 
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or  vtraiii  of  a  joint,  aitU  i>f  i-ttiicer  folluwiug  irritalioD  by  M>ot  or 
or  a  bioH.     [rritutioii  i«,  U|hiii  [liiit  viw,  in  llif  i'juh*  ofmuiHT  liiOd 
ilf|in»«H  tilt'  vitality  of  I  lit'  epithelium,  anil  to  vnii»e  ti  to  atlmit  tu  i 
own  fiubtilauce  a  nenu  piwidiislv  rc^ioti-il;  ant)  llie  fi-e<}iient  ortfiUt  > 
ctittcer  inaiiiiii»e  at  thv  iiieiiu|)auiM.*.  whuu  ihw  brciui  (-ptthvliuni  is  fk'^ 
uniting,   in  i|uiii4<<i   in  Mip{K>rt.      Tlit;  analogr   Ikhwooii  cnrnffr 
lubiTck-  may  be  iranHl  into  cvni  tinur  ilolails:  tliux  liolb.  vlien  tb 
affect  the-  face  (roilent  ulcer  and  lupiLs),  take  iin  unusual  CAU 
ulceration  without  affectitig  ^tandi^  or  dintiuit  part»  ami  witliuiil  ca 
in}^  catrlii'xia. 

It  iit  funhvr  au}fgl:^l<<1l  iu  favor  of  thv  genu-tbeory  ibat  nliMirpti 
of  products  of  liuclcriid  dimmposition  would  help  to  i-xplnin  ^h^ 
cachexia,  and  might  ni-i-uiint  for  liie  fever  which  accompntiied  tb| 
growth  of  auinv  tumore,  t>«|ieciaJly  lymplioinata :  and  that  lK>lb  ttK 
alle^^  iucouipatibility.  mi  to  ^i>cak,  of  active  tulH-rculnr  and  ca* 
cvruiiR  diM>aM*  in  the  .Hatiic  subject,  and  the  rare  di.'<jip|H'ar»ii(*i'  of  1 
malignant  jp^mth  after  a  fever,  e^pccinlly  erii-tii|>ela.s  iiiny  br  ilu4 
10  the  triumph  of  one  organism  orer  the  other  in  tlie  etniggtc  fd| 
«xit<tenc«. 

The  prcHenct*  of  f<{HKrif)c  parattitov  in  any  tumor>ciiiboU  would,  if  ii 
Mud,  explain  the  grontb  of  itocoudar^-  tumont  without  the  aid  of  aiq 
8|HTtn]  (liMiiiiiilioii  of  (be  phyi^iological  reoi^tauee  of  the  tiwtuo  i| 
whivli  Uie  embolus  bHtgut. 

LustlT.  tlirrp  IK  a  email  number  of  eai*»  re<M)nled  in  which  matm 
of  nno  labium  hii8  caumhI  rnnrt-r  of  the  oppuning  mrfaec:  and  Cripp 
mention:!  a  cmm>  of  cancer  of  llie  anti  n'^uUing  from  contact  witb  al 
ulcemtiug  mrirrhui*:   thwc  arc  reganle*l  a*  pmving  inuculability. 

Thi»  eoncbnic!'  the  a  priori  cane  whirb  ba»  l«een  made  out  fw  tin 
psraiiitic  origin  of  tumor*.  With  rcganl  to  (tositive  evidence  m  M 
Avor.  llifrr  i«  n-nlly  none.  (.Missenlmiier  alleges  that  be  ba.«  diwot 
cn.Kl  llio  catuK'  in  certain  minute  highly  refracting  |>artic]off  in  an 
betwc<-ti  the  cancFr-relbi.  Other  obi^erven  have  faileil  to  find  an 
parasite  by  mcMiB  of  the  ordinary  Htuining  metbiMl>i;  aluo  liy  mvaa 
iif  rultivationa.  i^hattock  and  Itallntire  roconi'  tlie  rexilltftof  mltix'fi 
tiomi  fniin  n  large  number  of  tuiiicin>.  ninligUMnl  and  mniple.  in  wbie 
no  aolipcptic  (that  might  kill  any  gcna)  wa.«  ut>e<l:  all.  aAer  the  ral 
liwt,  rvmainiil  xtcrile.  They  mnulude  tlwl  if  The  pnnvito  ia  a  pnit^ 
|]Jljto  it  mit«t  be  of  a  vvrj  special  kind,  and  incline  lo  the  riew  lb 
it  U   pn»bably  a   protoionn.   whtcb   eitbiT   exercifsea  a  "upermai 
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iriflutfnc«  "  or  lives  w  a  true  parasite  in  the  epithelial  cell.  or.  by  oon- 
ju<^tin}{  with  an  epithelial  cell,  confera  upon  it  IVcsh  life  and  power 
uf  iniilti|iliciittoti.  InoeulHtionK  of  eiiitcer'jiiiL'eupoii  tmui  uiitl  aiiiuiaU 
have  failed,  the  tatter  repeatotUv;  bur  it  irt  ar^juetl,  with  fairtic**,  that 
piXMJ imposition  may  be  rc<|uiret]. 

In  ttpite  of  the  rei^eiubtanee  between  the  modes  of  spreading  and 
oan&C(]iient  morbid  anatomy  nf  the  malignant  >;n>wthi<  uud  luliorele — 
which  really  kcw  for  very  little — and  uf  the  ttllurinj;ness  of  tbe  other 
ar<ritinenU4  iuMu(-i>d  in  favor  of  tiie  pitniKi  tit:  orip;in  nf  malij^iuitil  ;;nm  tlis, 
prtibahility  aeem.t  to  ua  to  be  rathor  n<nLindt  than  in  favor  of  it,  at 
leaj^t  u  regartlit  tlie  tTiie  uancer».  In  l}ie  infuc^tive  ^nvnnlnmnta  (y.  v.) 
b)u*illi  earriwl  by  the  lyrnpli-  nr  bliHiil-slrwiiu  btdpe.  and  exfile  an 
iliflamniatioii  itimilar  to  that  wliieh  they  caused  at  the  primary  tueus: 
llie  cell)*  of  the  granuloma  are  chiefly  lem^ocytes — nnt  the  pro^rt-uy  of 
c«l1i*  from  the  prini.iry  fortiH — and  the  tendency  of  the  cell^  of  gi-anii- 
lotnata  is  to  degenerate,  not  to  niulti|)Iy  e.\cc:<.sively.  It  has  hitherto 
been  believed  that  Keeondary  Huri'iiiualouK  ^riiwtliK  wert>  truly  tiic  pn*^- 
enj  of  the  primary  growth,  fonned  Ijy  multiplivation  of  eelU  carried 
from  the  primary  focus;  and  tht-  nx-lannticr  nature  of  the  fieeondaiy 
}Erowtb«  in  niebuio-aikrconia  haw  generally  been  regarded  hh  pniuf  ol'  it, 
there  boioj;  no  positive  evjileiioc  of  ":4penuatie  iiifltteneo"  (p.  125). 
Bat,  as  wirciuua-liw*iie  is  indiwtin;i;tiiKhable  fn^ni  inflammnton."  tiwnc, 
aod  ««  our  beliefs  a.-*  to  the  ori;»in  of  jiarconia-i-ell!'  are  UnavA  on  infer- 
Ancvs,  and  not  npon  direct  observation,  it  is  poaitihie  that  we  are  mia- 
■taken  aa  to  the  nature  of  Kome  tnorbid  sarenmn-likc  proce»<ses  and 
lat  WL*  shall  find  them  to  hi>  InfiHunnatory  and  l4)  depend  upon  an 
iDfoctive  cauine.  like  rhino-ticleroma  (y.  ik).  With  ref;anl  to  the 
e|iithe1ia)  multiplication  which  chametenxet  trite  ra^ncer,  however, 
tiiert'  ean  be  no  iiuch  mistake :  the  iniuu'diate  eauKe  of  eani'or  muat 
induce  (bisi.  The  question  then  arises:  Is  it  coneeivahle,  in  the  face 
of  the  nenvtsnrilj  deleterious  lurion  upon  their  hoRt  of  all  pAraj^ites, 
tho-t   llii*  eaUM*  t-aJi  be  a  parasite? 

UeviewJDg  the  whole  question,  it  is  obvioua  that  wo  have  only 
Ujore  or  lem  probable  HurmiHCH  before  uh.  With  regard  tu  simple 
t.umor!k  Cohnheim's  theory  of  embryonic  reniaiui^.  which  hrin^^s  tbem 
into  relation  with  "monsters  by  excess,"  seems  to  be  the  moni  likely. 
A,»  to  true  cancera.  the  view  that  the  physiological  reeistance  of  the 
Onnm?ctive  tissue  i»  reiluceii  until  epithelium,  having,  jierliaps.  only  its 
Qortnal  tendency  lo  grow,  can  invade  it.  appears  t«  iicc<>nl  best  with 
Wnown  facl«:  nnuHually  rapid  multiplication  of  epithelium  would  then 
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naturally  result  from  increased  food-supply.     As  to  the  etiology  of 
the  sarcomata,  there  is  even  less  ground  for  sunniee. 

CLASSIFICATION. — Tumors  having  the  most  obviously  similar 
structure  vary  much  in  their  clinical  history,  whilst  others  of  radically 
different  structure  have  very  similar  physical  signs  and  courses.  Con- 
sequently a  clinical  classification  cannot  be  constructed,  and  we  are 
obliged  to  fall  back  upon  a  histological  classification  based  upon 
the  resemblance  of  every  tumor  to  some  normal  tissue,  adult  or 
embryonic. 

For  convenience'  sake  all  cysts  will  be  grouped  together  and 
remarks  on  them  made  at  the  end  of  Tumors,  though  the  great 
majority  of  cysts  are  not  tumors. 

Classification  of  Tumobs. 

I. — Type  of  Fully-developed  Connective  Tisauet. 

Type  of  fibrous  tiatiue Fibroma. 

"     mucous    "      Myxoma. 

"     adipose    " Lipoma. 

"     cartilage i  chondroma. 

"     bone Osteoma. 

"     lymphoid  tiseiie Lymphoma, 


II. —  Type  of  JEmbryonic  Connective  Ttsaite. 
The  varieties  of  sarcoma. 

III. —  Type  of  Higher  Tissues. 

Type  of  muscle Myoma. 

"     nerve Neuroma  (see  note  on  p.  180). 

"      blood-vessels Angioma. 

"      lymphatic  vessels    ....  Lymphangioma. 

IV. —  Type  of  -Epithelial  Tissues. 

Epiblast     f  Papillte  of  skin  or  mucous  membrane Papilloma. 

=''«*        ]  Glands I  Adenoma. 

Hypoblast.  (^  (  Carcinoma. 

V. —  Teratomata.,  or  Congenital  Mixed  Tumors. 
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CHAPTER    \III. 

THE    FIBBOMATA. 

DEFINITION. — TUe  fibroinata,  fitro-celluUr.  or  counective-tiuiwe 
tumon  are  tuiimn  cnn»iisting  of  fibrous  tiKituc. 

HISTOLOGY. — The  fibreii,  which  constitute  the  chief  part  of  ihi: 
l^rowth,  are  luoselr  or  deusely  packed  according  to  the  variety,  and 
are  iirmiige*!  either  without  liefinite  pluii  or  in  iiiturcrowting  bundlca 
of  variotiM  ^ixeM  or  iti  vIiui'Ih  iirouud  the  biood-vcBael)^  (^''g*  33)*    ^t)l- 
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low  elastic  fibre*  are  very  rarely  met  with.  The  cells,  like  those  of 
normal  fibrous  lis-oiie,  are  ^enenUly  few  jii  piiiiiU'r.  and  are  UHually 
most  nbunilont  around  ihp  vessclH.  They  are  minute.  Rpindlc-sliapod, 
luflifonu,  or  fltcllatc  hiHlioH,  the  latter  having  procemes  of  varriog 
lenjrth  wliirli  wmnminimte  with  HiniilHr  proeefts*-*!  fr/im  neifihhorinjj 
ct'llff.  They  are  often  w  :»]ii;iU  and  iiulifdinct  in  ibe  fresh  -tpedmcn  a? 
lo  become  viitililc  onlv  nfler  llie  ailditioa  of  dilute  acetic  aciil.  Thtwe 
ceJiB  in  size  and  number  vary  with  tbe  mpidily  and  age  of  growth — 
the  fihiwor  and  nlder  the  gfmlh.  the  dcriw-r  the  tifwnc,  the  flatter  and 
lew  nnmrroii»  the  coll*. 

The  fibromata  u»iially  contain  but  few  blood-veewlK.  In  ibe  .-"jfter 
growths,  however.  thi«e  are  often  nK>r4-  nucaeroutt.  Dilate<l  %'ein» 
Bometimeti  form  n  cavernous  network,  the  walls  of  which  are  finoly 
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united  Itt  the  titK^uo  at  the  tumor,  m  that  whi-n  diviiletl  or  mptured 
the^  aro  unable  lo  retrsct  or  collapse,  nnd  profiiBe  hemorrhage  may 
vnsue. 


SECOND  ART  CHANGES. — ParlrnI  mucoid  Bofteninff  ami  cal- 
cification are  rlic  nmst  ruiiimon  ;  f issi Kaitiou  occurs  in  fibromatft 
sprinj^ini;  JVmn  Ik»iiu.  Ulceration  also  souietiinei'  iKicurs  in  those 
gn^wtlis  whicli  are  situaU'd  id  the  skm  sud  submucouit  tii^ucs. 

VARIBTIBS. — Fibrous  tinnors  prt-.-w.-nt  two  vuriolu-s.  llic  Boft  iind 
hard,  irorrirMpoiiding  to,  and  unuall;**  original  iiig  from,  the  loose  and 
delist-  vurieliei*  at'  ordiuarv  coimective  tissun  resjiet-tivcly. 

1.  Soft  Fibromata. — 'i'lipse  tronsisi  of  the  looser  iiml  Eess  dpnfe 
form  of  tihrotJM  tissue.  Tlmy  arc  met  with  u»  diffn^^ed  growths  in 
the  Kiibcutaiieous  iitid  submucous  tituue.  In  the  former  ititu»tion 
they  ofk'ii  form  litr;^!'  |ieiltiiiridaled  iind  nori-eiicupsuled  Iuuioi'h,  which 
are  i-oiiiniordy  k novt  ii  iih  wens,  'i'lu'.'^t!  art^  suiiictimes  iniiltiiile.  A  sim- 
ilar growth  of  siibcuijuieotis  tifwuc  in  mot  with  in  moUuacum  flbro- 
Bum.  In  this  disciise  rhe  lurge  niftsse*  which  hang  down  from  llie 
thigbts,  buttocks  and  other  f«ituationi^  eonsfiist  t>tmply  of  loose  tibrous 
tisBue.  They  often  contain  numerous  large  blooil- vowels,  so  that 
their  i-emovsil   may  lead  to  severe  henion'hage. 

In  addition  tn  these  diffuned  growthn,  more  eireiimseribed  and 
BDcapBuied  fibroiis  tumors  of  the  noft  variety  are  occasionally  met 
with  growing  from  the  deal]),  tierotum,  luhiiini.  iutenuuKcular  »cpta, 
and  other  Bittiations. 

2.  Firm  Fibromata. — These  are  eompowil  of  dense  fibrous  ii»- 
eue,  like  that  in  tendons.  They  arc  firm,  bard,  encnpauled  tomora, 
presenting  on  sei-titm  a  gntyi»h-wliite.  gli)itening,  fibroin*  appearanee. 
The-'K'  tumors  often  occnr  in  eoimeotion  with  bone,  eapecially  with 
the  tip]>er  and  lower  jaws,  originating  cither  In  llie  centre  of  the  bone 
or  from  the  periosteum.  Growing  from  the  periostenm  of  the  alveo- 
Imt,  they  oonstitiite  airaple  fibrous  epulis.  They  are  met  with  also  id 
the  nose,  where  they  form  one  variety  of  nasal  polypus,  and  in  the 
naao-pharvnx,  springing  from  the  front  of  the  npiiie  or  from  the  ba«s 
of  the  akull.  In  these  firm  fibrous  growths  the  veins  may  furm 
cavernous  spaces. 

Another  variety  of  firm  fibrous  tumor  grows  in  connection  with 
nerves,  and  is  often  described  as  nearoma.  True  neuromata,  bow- 
ever — f.  r^    new    fonnaiioUH  uf  nerve-UHMie — are    among    the   rarest 
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{ovma  of  uew  formations.  TbGcw  filirous  growths  most  fretjuontly 
occur  iu  couiiectioii  wiili  llie  superficial  nerves.  They  ^^row  from  llie 
neunleminii,  niul  as  ihey  increase  in  nizc  the  ncrve-filjrej*  iH-come 
«.xpiui(le(l  over  (hem.  Tliev  ure  wry  linn  roHu<ie<l  tumors,  and  are 
froijuently  umUi|ik'  and  hereditary. 

f^onie  olit  Liiinor»^  of  the  lUeniH  :uv  MhiioKt  or  qiiite  jiiire  [ihroiiiiita; 
bill  ihe  jMi-calUil  uierine  "(ihpoiiiH"  arc  in  iiiosl  cases  ovcigRiwihs 
of  llie  invniuniury  miiAtniliLr  tis-sue  of  tht-  organ.  (Sec  "Myo- 
maiH.") 

SEATS. — The  fihi-omaia  originate  trora  connective  tissuo,  from 
liie  eiitid  or  HuhcutaiiL>ou)<  li^?^lle.  fntui  ixiImiiiivouk  or  t>uh"en»u.'^  li»>ue, 
from  fikscia,  [lie  [ii-riosleiim,  cho  neuiileiiimu,.  or  the  oonuective  ticusue 
of  orpiTis. 

CLINICAL  CHABACTERS. — The  Chronmta  are  perfectly  inno- 
cent: ihey  grow  slowly  imJ  do  not  recur  after  removuJ. 

PSAMMOMA. 

The  mont  charaetenHtie  ft>aiure  uf  this  rare  givwih  is  that  it  con- 
M8tit  largely  of  calcareous  paniclc!i.  ThuDO  are  cuniaincd  in  the 
concentric  Uoilies  olroinly  Hescrilied  «?  the  cor|tom  amvlacoa.  where 
they  give  riwe  to  the  »o-calle«l  "  hniiu-jmtu'l ;"  hence  the  JiHiue  of  the 
growlli.  The  calcified  corpora  amylaceu  are  hehl  tojjether  by  a  vary- 
ing <|imntity  nf  loose  fihroua  or  highly  cellular  or  mucous  tissue  con- 
tuinili;;   vessels. 

pMiiiiiiiuiua  grows  frotii  the  pineal  gland,  the  inemhraue»  of  the 
bntin.  >»■  the  L-honiid  jile.xus,  In  the  latter  silualion  il  often  con- 
tain  uiirnerom'  ey.'its.  It  k  of  no  [mthological  imjiortanee  except 
vheu  of  xufliciently  large  sizu  to  proiluce  Ayiupionirt  fi-orii  pressure. 


CIl  A  I'TKIl     \'  IV. 


THE    MYXOMATA. 


DBPINITION. — The  my.xomata  conBiBt  of  tnocous  tussue — i.  p. 
;conne4'live  tit^tur  of  which  tin-  inltircelliilar  (*ii(K^ianrc  ijt  ininslui^ent, 
ifcomogonoons,  and  jelly-Ukt-,  eoolaini)  nmch  Uuid,  andyii-tiltt  mucin. 
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I'liysiolopically,  this  tissue  is  mot  with  the  vitreous  body  of  the  t*ye. 
in  which  the  cells  are  roundish  and  isolated ;  in  the  umbilical  curd. 
in  which  the  cells  are  fusiform  or  stellate  und  give  off  fine  anastniuuj*- 
iiig  prolongation.s.  All  embryonic  coniiei-tive  tissue  (p.  SO)  |Mnu 
sesses  an  intercellular  substance  containing  much  mucin,  esfH-ciaUv 
that  which  subse<|))ently  becomes  adipose.  New  formations  mav 
uiiderfio  mucoid  degeneration,  and  thus  closely  resemble  in  their 
physical  and  diemieal  ehanicters  the  myxouiata ;  but  a  myxoma  i-on- 
hists  of  mucous  tissue  from  the  first.  The  myxomata  are  thus  very 
closely  allied  to  the  sarcomata,  and  by  many  are  included  in  the 
same  claas  of  new  formations.  An  (edematons  fibroma  or  liiKima 
closely  resembles  u  myxoma  or  myxo-lipouia :  Kiister  believes  thai 
they  are  identiail. 


Fio. ;«. 


MyX'ilnH  :  fMiii  llic  nnii.HlinwliiKllit: 
<-liiirH('(i>rl>tii-  l-rniii'lu'il  iiiiii!'t<imi>>iiit( 

Kjiitiilli'-ci'll!'.     ■■  'JW'. 


iind  easily  isolated. 
tin-  cells. 


HISTOLOGY. — The  nuijoriiy  of 
the  cells  are  angular  and  stellate, 
with  long  nuastomosing  prolonga- 
tions ;  others  are  isotateil,  and  fusi- 
form, ovul.  or  spherical  in  sliap** 
(Fig.  34).  Their  contour  is  very  in- 
distinct, owing  to  the  refractory  na- 
ture of  the  intercellular  .substance. 
Tlie  latter  is  very  abundant,  perfect- 
ly homogeneous,  soft,  gelatinous,  vis- 
cid, and  yields  large  quantities  of 
nniciii :  in  it  are  a  varying  number 
of  ama'boid  cells.  Blood-ves.>M.'ls  are 
not  numerous,  and  are  readily  visible 
A  few  clastic  fibres  are  sometimes  seen   between 


SEOONDAEY  CHANQES. — Of  these  the  most  common  i.-  nip- 
tun-  of  the  capilluiics.  hemorrhage,  and  the  formation  of  blood- 
cysta;  this,  however,  i."  less  frequent  than  in  the  sarcomsita.  The 
n-lls  tliemsi'lvi-s  may  undergo  mucoid  or  fatty  degeneration,  and 
thus  be  dcstrovi'd:  this  is  usually  a(coui|iauied  by  liquefaction  of 
the  intercellular  sHl>stance.  The  growtli  may  inflame,  ulcentte.  and 
neero.'ie. 


VARIETIES. — The  varietitw  of  myxoma  depend  principally  u|>on 
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its  comliination  vritb  other  grtiwtlis ;  a  pure  myxoirm  is  very  uniiMiial. 
The  most  common  is  a  conihinarion  with  lipotnn.  Comb i nations  with 
sarcoma,  fibroma,  chondroma,  nnd  Bileooma  arc  nl«o  met  with. 

PHYSICAL  CHARA.CTBR8,  ETC. — The  itivxomata  ai*c  of  a 
[M.'fiili»r  (Kjft  gfbtiiiiforui  cuiiMStt-tice  Jiiid  of  u  ]>»Ie  grayisli  or  reJ- 
tlt«ti-wliilu  color.  Tlu'ir  cut  siirfita!  yldds  u  teuaciouH  [uuci]a;;tnous 
litjiiiU  in  wliicli  may  be  hwjh  the  cellular  I'leraeritR  of  lUe  growth. 
'J'bt'V  are  uMually  scimmted  from  the  surrDiiiidiiij^  Rtnicturcn  by  a 
very  thin  fibi-otis  L-ii(wii)e.  Kiie  [»-olongatioiis  from  whirh  divide  the 
growth  imo  lobules  of  various  niz&s.  In  exceptional  eii.ws  they  may 
iDcreose  by  the  coiuliiuotitt  iiiva^Joit  of  surrounding  tissues. 

SEATS.  —  Myxuniflia  p-ow  from  connective  tissue,  and  aw 
nioft  ruiuiiion  it)  8iihritl.-ineoiii'  and  sub.nerou^  t'lLt-.  .subtiiucoii.s  iitid 
inieriDUHcular  titwue.  They  grow  aUo  from  perioKteuiii  and  medulla 
of  bone,  from  the  connective  lieaue  of  or;iails  (asp£M;ially  the  breast), 
and  from  the  periiieiiriwni  of  nerven,  forming  one  variety  of  "  neu- 
roma." They  may  grow  aUu  fmm  the  placenta,  cuilHlitiitlng  the 
"Uterine  hvdfttid*." 

* 

When  HitiULT**  in  Kuperficiid  partft  they  may  bprome  peilnnculatod. 
con^titutiu);  in  rbe  tiubmiieouif  tituue  of  tbo  now  one  lorm  of  numi 
polypus.     In  the  «kin  tliey  are  often  papillary 

CLINICAL  CHARACTERS. — Myxnraaia  otvur  chiefly  after 
niiddile.  ami  are  for  the  most  pari  benign.  Their  growth  is  iistnilly 
nlow.  but  they  may  attuin  an  enormous  J»ixe.  If  completely  remove'l 
they  randy  recur.  Sduietiint'!*.  however,  ihey  recur  locally  after 
romovaU  bui  they  probably  never  reproduce  themselves  in  internal 
orgiuis.  In  Kpeaking  of  their  malignancy  their  occasional  u8i4ocia- 
lion  with  sarcoma  must  be  borne  in  mind. 


CITAPTRR    XV. 

THE  LIPOMATA. 

DBFIKITION.— A  tipoma  or  btty  tumor  i!>  a  localized  and  cir* 
camHcribeii  rornmli<in  of  I'at. 

HISTOLOOY. — The  lipomats  rctscmbte  in  their  vtructure  adipose 
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UpflBia;  Com^of  the  cell*  con- 
tain crT«l>lll"C'l  nill*  ariila. 
X'JOa 


Fw.  88.  tissue  (Fi^.  Sit).     They  consist  of  cells 

ponlaininf;  tin  mh\  :i  vnrtable  quantity  of 
i.0Tniiif»n  conriL>ciivi;  tissue.  The  cells  are 
like  lliot^e  of  adiposo  tissue,  tliouvli  usually 
soiiiiiw  Iiai  Iar;;er.  The  nucleus  and  proto- 
plusni  art^  co  L'oinpr&wcrl  agniniit  the  coil- 
wall  hy  the  fluid  coiitonis  that  they  aw 
rt'adily  visible  only  when  the  cell  is  atro- 
phied aud  c-oiituiiis  lc«  fat.  (8i%  Fijf.  4.) 
('(tiiiiective  tissue  varies  miiph  in  amount, 
unites  the  eelht  in  masMM  or  lobules  which 
are  larger  th^ti  iinnnnl,  and  fiiniis  in  most  ".■axes  ari>uiiil  the  luuior 
a.  thin  cu|uuie  mure  tiriuly  udhereiil  to  ^urI'oulIdiIlg  i>urti<  than  to 
the  tumor:  so  the  latter  in  mo^t  coses  '* shells  out'  easily.  Blood- 
vosBols  nit'  ilisirDiiiied  in  the  fihrou'^  septa.  Mucous  tissue  is  ofWn 
aasociated  with   the-  fatty  (myxo-llporaa). 

SECONDARY  CHANGES. — Secondiiry  changea  in  the  lipomala 
are  ii«it  (.■oinriniTi ;  their  librouM  septa  may.  however,  beeonie  calcified. 
or  even  OBBifled.  Soflenin;:  may  oiTur  ul>«  fnnii  ii  mucoid  ehan;ic. 
Inflammation  ix  mix%  htil  when  large  and  ^itunted  in  the  subcula- 
neouH  tinsue  the  .okin  n%'er  tlic-m  may  become  adherent,  aud  utceniliou 
and  neorosi^  of  the  tumor  occur. 


I 
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VARIETIBS.— The  cljief  are  the  fibro-lipoma.  in  which  the 
fi.hroiu>  tissue  is  e-xeus^ive.  and  the  myxo-Upoma,  ur  ei>mbtnntiun 
nf  niHCfiiiH  urirh   falty  ti**ue.     (For  Upo-sarcoma.  si-v  ]>,  158.) 

PHYSICAL  CHARACTERS,  ETC. — The  ti|iomiila  are  more  or 
le«t  lohuUted.  and  uaiiallv  siirroiiiHleil  by  h  fibrous  t-iipwile.  They 
move  freely  over  the  decj)  fawia  wlieu  Miheutaneoun.  but  oftott  the 
iLtteni[it  to  niii^e  the  skin  froiu  ihem  caui^es  it  to  dimple.  On  scetion 
they  present  the  ordinary  ttji|n'!init»*e  of  adi|HJse  ti«iue:  mure  or  les» 
dense  fibrous  septa  are  seen  between  the  lobules.  Their  eonRLitrnco 
uiid  adhetfioii  to  the  eup^nle  vary  with  the  amount  of  fibrous  lii^siic 
which  they  contain.  In  their  growth  they  occasionally  become 
lieduneulated. 


I 


SEATS.— Liiwmuu  grow  from  oonnttctive  tifiBue  and  are  in  did* 
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tributionolmoat  coextensive  with  that  of  adipose  and  connective  tiaauc. 
They  occur  most  frci|uently  in  the  subcutaneous  tissue  of  the  trunk. 
especiftlly  uf  the  Imck  ami  nhitmiiiii;)!  wall;  MmietiiriL'S  in  inturinuH- 
culsr  aopta,  8uh.sytioviiLl  uiiii  »ubs(.>rou.'<  tissues:  iLTid  occiu«ioimllv  also 
in  the  submiicouR  tirwue  of  the  iitonjar.h  and  intcntineit,  and  even  in 
jntern*l  orgiins  where  tber«  is  noraially  no  fill- 

CLINICAL  CHARACTERS. — Tlir  li|HiiiiKt;i  are  quite  iniiijcent: 
they  ^roiv  slowly,  hui  may  ttttuiii  a  hu;^<>  size;  they  are  usually  sin- 
jjle,  but  are  not  inftv'iuently  multiple  and  hereditary.  Tht^y  mms- 
tiinex  chango  their  pusitiun  cuutiidL-rably,  glidiug  uuder  the  iuQuence 
of  gravity. 


CHAPTER    XVT. 


THE  CHONDROMATA. 

DEFINITION. — The  diondromata  are  tumont  consiatinp  of  earti- 

HI8TOLOOY. — Like  cartilage,  they  wnsi^'t  (.f  celU  nnd  of  itn 
iuierufltuur  siibnUinci:.  wliidi  t<rt.'Mmi  all  the  variations  observed  iii 
the  nonnal  tis.Hue.  The  interi'ellular  siiiiHliLiiiu'  iimy  bv  hyaline,  faintly 
or  difllinctly  fihron.*,  or  Timi'oid.  When  fibrou.^  the  fibres  may  be 
aj-niiigfd  like  thoiw  of  fibro-riirtiliigo  or  nirnt!  or  letw  cumccntricttlly 
around  the  cellK,  att  iti  the  retrlieular  curtilages  of  the  vnr  and  lurytix 
(Fig.  •Iti).     When  hyaline  or  mucoid,  it  i»  BotuetiuieK  t|uitefioft  in  eon- 
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inptenoc.     The  ».-ellc  inay  be  very  jtuitHTimc  or  few  in  |iro|K>rlion  to  the 
matrix.     In  the  hyaline  forms  they  ai-e  umiaHy  large  find  round  vr 
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oval  (Fig.  37) :  in  the  libroni^  forma  they  are  oflvn  t<iii9ilK*r  an»t  vvm 
somewhat  Bpimllc-flhaped.  more  rcnemblinjt  thow*  nt'coiiDwlivc  liMOtf: 
and  in  the  rarar  niuroid  I'tinui*  they  nre  roon>  cuniiiKmly  ^tpllnic  nod 
branched,  like  the  transitional  cells  nt  the  tnlfifi  of  aniciihir  emnilngm 
where  the  STnovlal  membrane  end».  They  are  either  single  i^r  arnin(^l 
iti  ^rou}i!(.  unU  are  unually  aurruumleJ  by  u  c»]k<u1p.  a»  in  iionual  i-ar> 
tila^e.  ulthoufih  ihU  is  ofii'ii  mtv  iuilititinci.  Thry  enchiw  one  cir 
mora  nuclei  anil  nltghtly  gnuiiilar  contents  ;  sometimes  a  cell-nsll 
cannot  bo  distinjiuiKhed. 

SECONDARY  CHAKaES. — CaloiflcatioQ  is  the  ma-x  enmmoo. 
becMUe  froijuent  in  the  cumnione.-tt  fhoiidminiiia — ihoitp  of  the  jilift- 
longOB  and  metncarpaU  of  the  handi«.  It  sftreads  from  hinny  rx-ntrvs 
commencing  in  the  mpdule^.  and  tlien  involving  the  intercellular  fttb* 
miincc.  OBBification  aWi  occiirK,  ci«]ieeiully  in  the  i>hiiniln»maLa  whirh 
grow  near  the  juriettfiii!?  of  the  e))iphyHe8  and  tiliiift»  of  lung  bones: 
thcae  nwtify  as  they  grow  and  fonn  the  pednnculatetl  exoMo^i::*.  ?u 
also  doeft  the  common  Aiibutigual  exo^to^is  of  the  great  toe,  which  w 
geiiemlly  im  ossifyiiij:  fi1>n^ina.  t-hnndi'oma,  or  libro-cboiidroma.  Katty 
degBnerntion  mid  mucoid  Bofteniii^  »».•  t-oiiiiiKUi  rliaiigeA,  and  mm' 
leni)  to  the  formation  of  Inrgc 5oAcnod  maMeit  which  pa>4tent  theappear- 
H nee  of  cy.Htji.  In  rare  ca'H*!'  tin*  »kin  covering  the  tutnor  uUtnutect 
and  a  fungating  matis  protrudes. 

VARIETIES. — The  varieties  of  chondromn  dcppnd  opon  the 
niidin-  (d'  ihe  mterrollnlAr  siilxstaiicT,  nnd  are  hyaline,  flbroiu,  and 
mucoid;  tbene  are  ofu-n  variably  combined  in  the  Mime  tumor.  At 
■  rule,  thwe  originating  (ram  the  merlulla  of  bone  are  of  the  hyaline 
and  muc<iid  cla.'W.  whilst  those  onginnting  from  etntneiMivo  limtif  in 
other  nitrmlioni*  are  more  freiinently  fibrtms-  The  rnpidly-growing' 
fibrous  furms  approach  very  closely  to  the  sarcomata  (cbondro-«ar- 
ooma).  tlic  mnroid  fomm  m  rbe  myxomaia  (myxo-cbondrom&l 
.ind  tlieK*  two  kinds  nrgrowth  lire  often  a««oeiHte<l  in  iheRanic  tnraor. 
CliondromnU  are  rarely  homolognofi  in  the  rtrict  wnw  (p.  126).  ■ 

A  varii'lv  of  rbondroiiiii   h**   bifn   di-^-ribed    under  ihc   n.ime  of 
osteo-choDdroma,  which  in  Htnictnre  more  closely  ri.-«>enibl«<  bone 
than  rnrtilage.      It  <-onniHtsof  a  liMUc  &inii1nr  to  thut  met  with  between 
the  perio-tteum  and  bono  in  rivkcttt,  which,  from  its  reHcmblance  lol 
oiecottii,  hnn  been  «illrri  osteoid  tiwrnc.     This  n^nnin-*  only  ealrifyii 
to  become  true  bune.     Like  bonu.  it  u  made  up  of  trabwuhv  and 
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medullan'  spaces :  but  the  trabeviiEie,  inBteHd  of  bonc-oorpnscles  and 
liLinellic,  coiiKixt  of  Kiiiull  iiiijjiiiliir  eellH  wuiiout  a  CH|Miile,  sitiiiiced  in 
an  ol)!H:uro1v  (ibritlntoil  unitrix  which  iti  {nitl  i^  calcifiei).  The 
mcUuilui'j  mpaces  coutuiii  n  fibrous  stroma  and  many  blood- vcsseU. 
The  06t«o-chuiidroiiiHiii.  :i1[li(iit»li  cuiitiiKtiit^  tiinlDlv  of  this  o»t«oid 
tissue,  pontiiiu  also  a  small  pixijionion  of  cartilujc.  Thev  oripnaie 
beneath  the  periostoiiTn,  their  common  «eat  Iming  the  endrt  of  the  Ifing 
bones.  Their  growth  is  very  rapid,  ttml  they  often  attain  an  enor* 
mous  wxe.  Tbcy  are  much  more  freely  supplied  with  blood-vessels 
than  the  ordinary  chniidromata,  and  hence  thi^y  are  much  less  fre- 
quently the  seats  of  petrogressive  changes.  They  are  especially  prone 
to  become  ossified  and  converted  into  true  hone. 

PHYSICAIj  CHARACTEKS.  etc. — The  more  slowly  growing 
chondnimatii  an-  liiinl  i>r  t^ligbtly  eluMlic  tumors,  smooth  or  lobulated, 
and  ueldoiii  cxwcdiii)!  thi>  j^ir-e  of  an  orange.  They  are  cncapauled. 
uud  consiKlofrt  (tingle  lumor  or  of  several  smaller  ma»^s  held  to^ielher 
hy  fibrous  tisHue  in  which  the  few  blood-viwHels  run.  »url  prenetit  iiimn 
section  the  ttp[Ji'iimnce  and  conait«tencp  of  hyaline  or  fibro-cartilagc, 
fretjuently  altci-ed  by  one  or  other  of  the  secondary  changes  above 
mentioned.  The  appearance  of  a  fibroma  may  be  preKented.  the  car- 
lihij;«-ci'tln  bi'iu^  only  microscopieally  recognizable. 

The  more  rapidly-growing  IbrniH,  hhcIi  iti^  oflcti  start  fnun  rhc  pelvic 
boned  or  ribs — myxo-chondromala.  osteo-chondroniatu.  iind  cbonilro- 
wtrcoraata — are  much  larger,  softer,  and  more  vascular,  and  never 
prefwnt  the  apptrarance  iif  pure  cartilage  :  only  ieEuts  at  mont  will  he 
di^iinct  in  the  Mtft  gmvish  riRPue.  which  i^  not  M>paratod  by  any  cap- 
sule from  the  adjacent  tisuueH. 


SEATS. — Chondroniiita)<priug  most  frequently  from,  common  con- 
nective tissue  and  bone,  virif  rarely  from  cartilagu.  About  three- 
fourthr"  of  iliem  man  in  conni'ciion  with  bone^.  growing  i--ither  cen- 
trally or  siihperiostcally.  Their  favorite  scat.i  are — the  bones  of  the 
fingers  and  toes,  the  lower  end  of  the  femur  and  the  upper  of  the 
faameniB  and  tibia;  much  tes»  of\en  the  ribs  and  the  hip-bone  are 
attacked.  Vireliow  ha^  shown  that  i»lan<Ls  of  e:irtila^(>  not  uticoui- 
monly  remain  in  the  f\\afi»  of  hone».  and  ha^  rendereil  it  probable 
that  many  rhondromata  spring  from  them  (p.  lJt.S).  They  generally 
begin  before  theuMificuliouuf  theepiphydes,  whilst  the  bone  id  actively 
growing  and  va^ular. 
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Most  of  the  remaining  fourth  occur,  in  cnmhiiintinn  with  otlier  tift- 
sufs.  iw  •■  rriixL'tl  ttrniors  "  of  rlic  parolnd  anil  testiole.  T'ohnheiiu 
suggest*  an  tilt*  source  ai  cartilagu  in  the  panjti<l  wn  abermnt  bit  of 
the  rudimt'iit  of  the  jaw:  Virchuw.  a  [iji-ce  of  iht;  piiiiia.  fu  tJio 
tttrtisa  porliijii  of  llj«  nuliiitpnt  of  a  vertehn  may  have  been  inchnltHl. 
The  intermust'uliLr  »(*ptu.  iho  (tubciitiineniis  tWiio  of  th<*  hreJL'»t,  and 
till!   luii;^  Ill's  nc'c;a!<innnl   .^oats. 

Lsstljir,  vartilagiiiuuK  gmwthis  may  originate  from  o&rtiLaffe  itself 
(eochondroBee).  These  ure  Mmiulimec  necri  on  the  surliire  of  th« 
iirticiiljir  ciii-liliigcs.  in  ihe  htn'nx  and  trachea,  and  on  the  cofttal  ami 
intervertebral  cartilagcu.  They  are  simply  local  overgrowth)*  of  hy«- 
lin«  cartihige- 

CLINICAL  CHAEACTERS.— The  ch(.m!n.maia  must  for  the 
mrwi  part  he  reganleil  as  innoeent  growths.  The*"  are  u-iuallv  single, 
exoept  wh&n  occnn-iiig  itii  the  Kngtrs  am]  toes,  in  which  situation  they 
are  more  frer{(tcntly  miiltiple.  Tlif  ectitrHJ  gntnths  of  the  phataiiguis 
nml  metacarpals  occur  in  children  or  before  oesifieatioti  Is  complete: 
thi'  subperiosteal  graver  forms  arc  commoner  lator. 

The  softer  lorm;*.  e»|K.'ciMllv  ilmsu  stnrtiug  from  hone  and  gluhd», 
occaaiunally  exhibit  more  or  te8.-<  miilignaucy.  tending  (o  reviir  locally, 
uii'l.  nuvly.  infeeting  tho  liing^  aiid  uvuu  other  ]jtirt«. 


CHAPTER     XVIT. 


THE  OSTEOMATA. 

DEFINITION. — TheojutiiimalaareluinoiT^  couei»'lingof  bone.  eiUier 
conifiaet  or  cancollDua. 

The  osteomatn  being  the  result  of  the  ossification  of  itcwlif-formtii 
f-ontifctive  tii>sui\  whieh  i*  n"t  a  pHMhict  of  inflatnmalion.  nm.''t  be 
separated  from  i^iinple  oNsiKcatioii  of  uormally  vxistiDg  tis«ue(!> — euch 
iis  rib.  hiryngi-al,  i»r  Iinmehisl  eartilageK.  iiwriiotii;  of  mriwles  (riilers" 
hone  iu  ii<hlnctor  ioiigu.''  und  the  like),  :inil  metnhniufw  of  the  brain : 
nntt  aImi  from  o^tifications  of  inHammatory  titwTii;.  nueh  as  nodes  or 
general  thickeningji  of  bonen.  the  sharp  sinhirlitie  proe-etwe!*  which  may 
grow  round  a  eariotijs  joiiil  or  xnrfaee  of  bone,  and  tlio  xmofilli  round 
prominenc'Ct)  whieli  fonu  round  ti  joint  in  rheutimtoid  arthritis.     They 
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iDOst  he  distinguished  also  fram  ciilcnreous  drposiu  in  'which  there  is 
no  boQe  foniied.     (See  ''Calcareous  Degent'iation.") 

VAKIETIES:  THEIB  HISTOLOGY  and  PHYSICAL  AP- 
PEARANCES.—  I.  Homologous osteomata,  siihiliviilcH  into  exos- 
tos«8  iiinl  enoetoeee  accyrdirin  \\s  lliev  |irojwt  TrDru  lliv  siirfiicv  "»r 
ititi'  ilie  ineiliiUiirv  t-iiEml  i>f  :i  Imiie :    *_'.  Heteroloeous  oBteomata. 

I.  HomologouB  OBteomata:  it.  ExoetoseB  iin^  iliviiii''!),  mrunt- 
iug  to  the  dcnKity  of  ihc  botie  uf  which  iht\v  (-■onsiat,  imo  two  kinds — 
(fi)  llie  roiHjiiff,  irorif.  nr  rfmnuttfi  ;  and  (,?)  llif  riim'rlhmg  or  jifMnifji/. 
(a)  The  ivory  exostosis  gruwtt  fruiu  puriosteuiu.  ll  ucuur»  aiu»l 
frequcHlIy  on  the  oxtftrna!  and  internal  surfaces  of  the  skull :  the 
orliil  Ik  an  iv>4peci»lly  favorite  ^eat.  It  in  met  witli  hIko  on  tin-  ^crLpiihi., 
Iielvis,  anil  on  the  iippcnuid  lower  javfs.  In  the  last-named  siiuatian 
it  may  grow  from  the  dental  jH^riiKiteuiu- 

Such  growths  are  sriiootti,  lnw.  nnnnk'd.  and  wide-btt»od,  covortd 
by  tlie  pcriostemu,  L-ontiiiuous  with  that  of  the  old  bone,  from  ^^'hjt.'h 
thev  grow.  On  oeetion  ihcy  iii*e  throughont  of  ivory-like  density,  and 
they  lire  M:*na]ly  wpll  defined  from  the  adjacent  tissue.  Microscopi- 
cally, the  lumellie  are  armnjied  coneeu  trie  idly  iiiid  parallel  lo  the  sur- 
!k«e  of  tlif  liimor:  riiiiwllous  ti»wue  i»  dbweiit,  and  flavcn-ian  canitls 
arc  few  and  narrow.  Kume  specimens  are  lexa  drase.  the  Haversian 
cana1»  bcung  tu*  numeroiiH  as  in  ordinary  compact  hone,  but  le^  regu- 
larly arranged. 

(^)  The  Bpongy  01-  cauliflowor  exostoBia  u^  riftilly  an  osHifying 
chondroma:  it  grows  froui  cjvrriltige.  usually  near  the  line  of  jnTH'lidn 
of  an  epiphysis  of  a  long  iHtiif  ^ith  the  shaft — especially  at  the  lower 
end  of  the  feuirir  and  at  the  upper  of  the  tibia  and  hunienis.  lt«  out- 
line ia  IcHK  regular  than  that  of  the  ivory  growths  :  but  it  ik  prominent 
and  pwlunctilatcd  gem-rally,  and  rttvered  by  a  rap  of  cartilage  m  long 
a^  ii  i«  growing.  When  this  otwifies,  growth  cease*.  On  section  the 
mass  cori»i8lt4  of  spongy  bone  directly  continuous  with  the  cancellous 
tiwiie  of  the  hone  wbetiee  it  »tprii)}rrt.  and  surrounded  by  a  thin  layer 
of  eoniiHUTt  bone.  Tlie  medullarv  spaces  may  contain  embryonic, 
6bi'ouA.  or  fatty  liAsite- 

(h)  The  enostoeia  is  a  dense  growth  springing  from  the  medulla, 
and  is  very  rare. 

2.  HeteroloffouB  OBteomata  are  very  rare  aa  primary  growths. 
Thev  li.'ivi-  bit-n  dc-Hcribe.1  as  occurring  in  the  .subcutaneous  tissue, 
but  MalhurW  has  shuwti  rcasiin  for  belicviug  that  such  growths  are 
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really  iicbaceoiis  adenomata  of  whie)i  the  slruina  i^  08«ilieJ.  Bout 
tumors  have  very  rarely  been  t'ouad  in  tlie  tiraiii  and  curebplhini. 
Purtf  of  fihritiDiitji.  liputriata,  unci  (.■lionilroiiiufa  iimy  ofisifv.  The  stc- 
oiidnry  growths  uf  o&tiiying  mirtromiitn.  in  connection  with  bouc  ol'tcn 

CMify. 

SECONDARY  CHANQES. — O»tlouiiiui«  iiiuv  inilaine,  become 
i-ariouB.  or  necrosi*.  Tbe  latter  tn  most  likely  to  occur  in  ivory  exos- 
toses. cauttinfT  Their  reparation  untl  cure- 

SEATS. — Osteoiiiiita  are  much  commoner  in  conueotion  with  bone 
(hDnioIogous)  tlmn  elKCwbere.  ^rciwinji  fri)in  tlit-  [ii>riiistciini.  mvilnlln, 
or  jiersistvnt  iisltiniJi«  of  i-artiln^e:  but  connectiTe*tieeue  tumors, 
apart  from  bom-  (bcterolognns).  may  ossify. 

CLINICAL  CHARACTERS.— The  osleomata  are  perfectly  inno- 
ceiii  tuiimrs.  Thfir  growth  is  very  slow,  TIh-v  raroly  altfiin  a  largo 
Bizc.  They  are  often  b^rcrlitary  ami  mtiltiple.  in  uliich  cHxe  tbvy 
utfually  occur  in  early  lift*.  Oiv-eouw  growth!- which  exhibit  lualij^iant 
ebaraclcrs  arc  ehondromata  or  sarconiiitiL  Mhicli  bavi'  niiilergoiit'  jtar- 
lial  u^Hification.  From  t.bet«e  tnie  u^tcuinatu  must  be  carefully  (Lis* 
tiiignishetl.     {i'-co  "  Osteoid  Sarcoma.") 


CHAPTER    XVIII. 


THE  LYMPHOMATA. 

DEFINITION. — The  lynipli omnia  are  new  furiiialions  consisting 
of  lymphoid,  or,  88  it  is  Knuictimca  called,  ndcnoid  tissue  (His). 

ljyniphi>i<l  ticsue  i«  now  known  to  have  a  rnucb  more  frcniTal  distri- 
bution than  was  foiinerly  siippinit'd.  It  not  only  constitute*  the  fol- 
UcIpk  of  ibi*  lymphatic  glands  and  the  ^Inlpigliinn  eorpuKvles  of  the 
eplcen.  but  also  Peyer's  ^lanils  and  the  solitary  glunds  of  the  intes- 
tinciii.  the  fo|]iole.-t  of  tlie  plinrynx  an<l  ton^iU.  tlie  tliymus  gland,  and 
the  trachoma  gland*  of  the  i-onjiinclivn.  Keccnily  it  has  been  found 
to  exist  aluo  in  many  other  nituations,  as  around  the  blood-vcMclit  of 
the  pia  mnter  ami  of  other  parte,  in  tbv  neiyhborbood  of  the  n^mallvist 
hronvbi,  in  tlie  pleuru  immediutcly  beneath  its  endothelium,  in  the 
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p^ri  Cfloeuni,  iii  the  mucoutt  tncmlirunc  iif  ilic  uHinontury  canal,  nnH  in 
tljo      inedulln  of  bone. 


±^  ISTOLQ&T. — Wherever  it  eXMts,  tliu  8amo  general  structuro. 
tliaa.t.  uf  ihu  rullk'lc  of  »  IvinpliHtii-  c;]aiiil.  may  he  taken  an  the  type 
n«»t:  only  «f  |jbyitioIogicuI  lymphoid  lia^ne,  but  aisa  of  thai  of  patho- 
lo>eicral  growtba. 

'i^liis  tissue  consist*  of  a  delifiitf  rvtii-ulum.  within  thu  mwhc!*  of 

w'lai«;li  uri'  nnnHimna  lyin|)h-oor[>u!tcles.     The  VL'iii.'uIiim  is  n  close  net- 

woi-lc    of  very  fine  fibrlU,  ihp  inesln's  of  which  arc  only  safBciently 

lik.r^O'  io  enclose  h  few,  or  even  a  i^injflecorpu^icle,  in  mch.    The  fibril 

ui^uhIIv  preaeiil  a  more  or  less  humu^^em-ous  ;ii»iii'arnTKe.  ami  nuclei 

are    **«mct.imos  to  be  (iiRtiii^uislicd  at.  the  aiigltw  ut' the  network.      The 

ly  111 |->h-4'orpui«cle»,  whieh  constitute  the  greiiter  part  of  the  tissue,  can 

ill    m<»it  eajw*!  W  reailily  r«-iii')vi'<l  fn.iii  ihe  mushes  of  the  rt,'licriluKi  by 

tl»«.»     wifitatjnn  of  ihin  sectieits  in  water.     They  are  idenlicul  in  their 

rht&rzicLera  with  (be  while  cellH  of  the  bluo<l.     An  nituaUy  wen  aAer 

ilfjilli,  they  are  sphcmithil.  pale,  semi- transparent  hotHcB,  varying  con- 

sKlviiibly  in  si?.**,  uml  prewnfing  slight  ilifFerence-s  in  KtnicEure.    Some 

&>'c    annular,  anO  appear  to  iioxHeM  no  nucleus:  in  oihent,  a  distinct, 

^itiiple.  or  (X)iii]K)iin<l  iiiielfiis  m  vi»ihle.  which  i»  ii<4Uii]ly  utxo  j^niniilar; 

<*il»ts»-si.  again,  are  nini'h  larger  and  coniiiin  twn  or  even  three  nnclei 
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LymptiiiniM :  e<:ciioii  of  ■  nmi  Ifin- 
pbnnut  rif  the  in<^iiuiiln.uni,  l<)>^M1nt  a 
vrry  'tiU'kfoi'il  tPtlfulum.  within  tint 
nmlii-?<>r  nhlrh  i|ii>  l^mpht-l'l  wlU  arc 


In-  hi*lolo;:iL-aI  and  phyiiicftl  charncter?  of  the  lyniphoiuatu.  Iiow- 
^*'->  vary  n>nsidenihly.  necordin;*  to  the  rapidity  of  (heir  develrip- 
'**t,  III  the  nipidly-prowing  fonii-*  the  j-roponion  of  cells  is  very 
***••*.  and  many  of  them  ni-e  larger  than  llioH^  nonnallv  met  with  in 
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lymphatic  glwidti,  eont»iuing  two.  or  eveti  more,  liuclvi ;  tWv  arc  of] 
a  grnyutb-wlihu  color  aiid  ^uA  bruin-like  coii!iL»leuc(^— iiiik'Ii  lik» 
euoephaloi*!  mriciir — uiul  juii'lU  Hbiiiiiliiiii^-  ul'mitkjb'  jiure.  'J'hfv  niaTi 
reach  a  grcni  *\te.  The  more  alowlr-ip^wiiit;;  tuimin.  on  tlir  othvr. 
Iittiitl,  «n-  W-sn  ricMv  ofllulHr,  ami  I  In.-  larger  cell-funii>  htv  aluiMt  en-, 
liif  1/  Maiitiug;  lliv  rutic-uliiiu  curutiiuti'D  a  mure  ]irnDiin(>nt  part  of  th^ 
growth  (Fig.  ii>).  auU.  iuetenct  uf  bfing  exoe(iliii;;li,'  di-lii*Ait%  ii*  iutu*tt 
coanter.  aud  tbniLt  a  iiorwork  of  broad  bnmoj[<'iu>oa)i  or  Kli^ilitly  fibriU 
lated  hsmU.  Am  tlie  rettciilntri  iiicrea»eA  the  Ivntpb'-i'orfitii^cU^  gnulv 
ually  diminish  in  iiumber  and  become  arrAnjzcil  in  siualltT  t:r«)u|W 
within  it«  mcahwiFig.  d9).  Sucb  growths  arc  much  biinlur  than  th4|| 
mort*  mpidiy-jiruwiiig  oii«»:  thev  »r<>  fifiiiicliiiifs  exa'iiliiif;!}'  dciuw^' 
and  arc  mrclv  vi>rv  Inrm;.  These  vn.riiitinn»  in  (he  jiitiiMirli^in  of  rellS' 
and  xtrotna  arv  precisely  analogous)  to  ihnse  met  with  in  lymphatic^ 
glamhi  ai>  the  rewilt  of  ac-iite  and  chronic  intUmmation  (jiee  "  Itiflauf 
maiiou  of  Lymphatie  StriictureH");  but  iti  many  eiuk>j«  llie  relation^ 
between  celU  and  stroma  remains  normal,  as  jn  hrper|ilafiu.  ] 


SECONDARY  CHANOB8. — The  lympbonialu  <lo  not  nndvrgO' 
marke«l  retrojimde  ctianges.  There  iii  little  tendency  to  fatty  dcgen^ 
rmtion.  oiMation,  or  Hc»fVening.  such  as  oeonra  in  »erofulou.<t  glands. 

8BAT8.— The  lymphomals  originate  from  lymphoid  lissiic.  being 
ap]ini\>utly  nnifomi  overgrowths  of  prc-exixting  lymphntic  stnicturee— ^ 
mainly  of  the  lymphatic  planili*.    They  arc  theri'fori'  usually  homnin; 
They  may.  howpror.  bo  heterologous,  cilhor  owing  lo  the  new  li 
extending  cnnwderaWy  hoyond  the  confiniiN  of  the  old.  or  to  its  ohgiib 
in  sitnaliotH"  where  lymphoid   liwue  i-*  not   pri'wnl   m'nuuUy,      Thii 
latter  eondilion  obtains  in   llodgkiu's  disease  and   id  certain  forms  of 
lyraphoma  which  am  mnlignanu 

In  M>mp  ■•a*e*  of  roinid-celle*!  wurcoma,  which  may  origimtte  in  anjfj 
connective  tianie.  the  nnilrix  nndergooii  development  into  a  network  ;j 
the  gmwthaopmd  and  getiemlixe  like  ordinary  sarcouiuta.  and  ara- 
ealted  iTinphoaarcomatA.  Tbey  may  originate  in  lyniphatio 
glands. 

Id  con.iidering  the  development  of  these  growths  il  must  be  b«>niA 
in  mind  that  eDhirgemeniJ>nf  lymphatic  tptructunw  aremo^t  fre«|uenil^ 
of  an  in6aramatnry  natiin'.  being  due  to  Mome  injury;  and  hi 
logtcalljr.  as  already  indieaieil.  there  is  but  little  difference  be 
thete  inflaniinatory  growthn  and  lytuphooiatoiiH  tumon.     The  iuta: 
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[lutttor}-  growths,  however.  t«inl  to  aubaide.  the  tumont  coininuounly  to 

incr<.uiM>.     Furllicr.  tJm  ilevolojinifiit  oP  the  luiiioi's  may,  like  ihut  of 

le    infliuninalui'y  growt)i!«,  be  fleleriiiiiiiH]  by  sotuo  injury,  the  injury 

Mluririg  p«i-)i:kj>s  srmic-  ii)t1it)»iii»li<iii  hik]  t-nlargeiiieiil  of  the  ^luuil, 

^ut     tilu,  instvail  uf  Kubsidiu^.   cijutiiitieK   nmrt-  ur  less  mpidly  to 

'Inoroauc.     (See  "'Ktinlof^y  of  Tumors.  ") 

tOX-.IOTCAL  CHARACTEKa. — Clinicully.  the  lymplioinata  are, 
pf  tli«-  rii'fst  |mri.  jpt-rfiirlJy  iiiiwcent  tmiiurs.  Tlit-y  ori^iualv  must 
ih?<|ueiuiy  in  thi;  Iyiii[ibati<T  ^jlaniLs.  ihe  iihind  iintierj^oin'r  n  nmtinii- 
Dus  incmue  in  size.  Sometimes.  »h  alreiuly  atitted,  tht>  etibirgument 
i)f  tK^*  glaml:«  ap|Wun<  in  llii*  fir^t  pluoe  tu  1>tj  df  an  itiHainmatory  iiature 

»»snl    to  ixvuli  from  xoiui-  irntiitinii.  hiii  iiikhi  ibis  bein>;  reuioved  iho 
Kl»u<|ft.  iasiL-ail  (if  »iil).-(iiliii^.  L-oiitinue  tu  iticreii^e.      In  iiKuit  OMttt. 
iH^vfcver.  nn  Hiicb  soiiivp  of  irrimtinn   is  discoveruble.     The  gland* 
wbivh   are  especinllv  pmin'  to  ibi-*  iiiy«'K,-o  .irc  the  cervical,  the  wiib- 
Biaxillarv.  tlit*  axillary,  the  inguiiinl.  the  brouuhtal  and  iiieiJiastinal, 
utl   the  abdominal  }il»iiil>«.     i'^iinlly  unly  »  Kiiigle  ^binil  or  it  single 
p*nip  „f  glamU  is  alVi'clL'd  :  soitietiines.  however,  the  ;^wtli  i;*  iiuire 
■        lW>ivf»|,     Ait  the  glands  enliirj;<>  they  gnuliiitllv  unite,  «o  ihitt  nlri- 
H    '"wtcly  Uu>y  may  fwriii  very  large  lolmlatt-d  tumors.      When  occurring 
^H    IB  t1i(>  nie'lia.'^liniiMi  they  may  invade  une  or  bolb  1un^.  ild(I  ibey  eon- 
^V    nitiite  hent  the  uiohi  ciiriimon  funii  of  iiifdiastinal   tiinior  (siwtalled 
■■'borw'ic  cancer").     The  lymphatic  stnurtures  iti  ilio  inicniine  may 
"*  ihesMine  way  becnme  onUirged,  aud  project  &fi  iw  to  form  polypi. 

l^bf  lymphomMla  ncciwimmlly.  Imwever.  exhibit  mali^rnant  prnpcr- 
"•ss-  This  i&  espei-ially  the  ciwe  in  thix-<?  ricbly-eellidar.  noW.  mpidly- 
F'^^iiijf  forms  which  aiu  wimetimes  met  with.  Sucb  growths  may 
'•pully  iiililtnile  the  rtiirr'^iintliii^  stntctnres.  involve  the  neifibhoring 
'.'Oipliatic  ^lamls.  suid  even  infect  'li!*tain  part.".  Tu  these  iii;iUgnunt 
'"''**»*  ibe  term  lymphadenoma  is  snrnctimes  appliiM).  They  uor- 
'■'P"nd  with  Vircli(»w'-  lympho-sarcoma. 

"■  the  cf)nditi<.>n  known  as  *' [lo<l;rkin's  rlisensp"  and  in   liikn^mia 
'/''■plioinalooft  growths  are  met  with  in  v:iriou!*  parts  of  the  hodv. 


HoDOKIN's  DlSBASK. 

iH  diMBSu  is  chaniotcrixtMl  by  the  enlargement  of  the  lymphatic 
R  '*'*'*  ill  various  |Mirlft  of  tlie  body,  lojfelber  wilh  the  developmoni 
"**  'r^phaliu  growthri  in  ifit^jmal    organs,  especially  in    tlie  sjdeen  ; 
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iLxir  of  ml  corpiiBclos  in  tlic  hlootl;  autt 


hy  a  diminution  in  the 

by  progressive  anieniiii..  'Iliv  ih?w  grrmilis  nro  prtTiscIv  siimilar.  his- 
tologically, t^  I\Tii]thfima.  Till-  Ji»e]i.Hf  wu»  Jescribttl  by  lltMigkiti. 
Bright,  Wilks,  untl  Trousseau,  and  it*  called,  after  the  firel  niiuivd 
of  these  observers,  ■■  lioOgkiirs  itit^eaae;"  ThjiksKhlu  designated  it 
••ailCnie;"  il  is  hIsu  known  n.s  "  iLiuciiiia  lymphjiticfi."  It  in  allied 
to  leiikiPluin.  htit  tiiffrrs  i-sspniially  froni  it  in  thit*  rcxiJCet.  that  tht 
new  formation  of  Ivniphntic  tissue  is  not  associated  with  any  notable 
iiicrejiw  in  the  numhei-  of  the  while  <*ur|)usfli'j*  in  tht-  hhiod.  (See 
'■  ijeukipmiiu'") 

The  lymphatic  glnmls  arc  usually  the  earliest  watR  of  the  new 
growth-  At  fiist  only  a  single  gtxiuji  of  filands  luav  he  enlargcl ; 
wihcL'i^uently,  huwevej-,  ihc  piiiucss  heconifs  more  {jenerui,  and  the 
glands  Ihroujrhoui  the  whole  hndy  may  be  more  or  less  iDvulvod. 
The  ;:i-«iiii)s  of  glands  miwt  fretiiiently  affected,  in  rhe  nrder  of  their 
fre(|uency,  are  the  ccrvicjil,  the  axillary,  tlic  inguinal,  the  retro-i»eri- 
tont-al.  the  hroncbiul,  the  nitrili;u«tinal,  and  llii'  moscnteric.  The  new 
growth.  «Iiich  in  the  earlier  siiijie-s  is  limited  tri  llie  glands,  gradu- 
ally hrealis  through  the  caik^ulcs.  pio  that  the  fnlurged  gluud^  heeome 
confluent  and  ftmn  large  lobulated  maA-^os.  The  growth  may  also 
extend  still  &rthcr  beyond  the  coafines  of  the  gland  and  invade  ;ind 
itiflhiutc  thi?  adjacent  Ktrneliircs. 

Tliit<  new  gmwih  of  lytii|iliaiic  liKKiie,  which  cuiuniences  in,  and 
often  extendy  beyond  the  (;onfine«  of.  the  lymphatic  glands,  is  uUi- 
malL'lv  folh>wi-d  by  the  fornjation  of  lymphKtic  growths  in  varioiiA 
imerniil  orgnns.  hut  more  especially  in  the  spleen.  The  spleen  is 
aflfectecl  in  »  large  proportion  of  cases.  Mere  the  new  growth  orig- 
inates in  the  Malpigliinn  bodies,  and  ho  give.-^  rise  In  diw;emiiiatc<l 
nodule*.  Thes*.'  vary  in  size  from  tiunnie  points  to  masi<es  ais  large 
as  a  haEclniil  vr  walunt.  They  are  nsiinlly  more  or  lees  irregular  in 
«hape.  of  a.  grayish  or  yellowish-white  color,  firnicT  itt  couBistence 
than  the  Jtplenic  tissue,  and  not  euca|)suled.  In  addition  to  these, 
wedge-shaped  infnrclifms  siirroumleii  by  a  xone  of  byperffitnia  ar«* 
twmetitoes  uict  with,  similar  to  those  which  are  often  seen  in  leu- 
kn.'niia.  The  Kphn-n  itself  i«  iiiureascd  in  siae.  although  raitdy  v«'y 
considenibly  so.  and  its  capsule  is  usually  thickened  and  often  adhe- 
rent to  adjacent  organs.  In  f\mtc  exeeptional  cases  the  spleen  is  not 
the  seat  of  these  diwicniinalcl  growths,  hut  Is  simply  nnifomdy 
enlarged,  like  the  leukienilc  spleen. 

The  liver,  kidneys,  alimentary  cnna),  medulla  of  bone,  lung^,  and 
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9uWutuiiw>u8  lisnue  may  a\\  Woiiie  invollTe«l,  tJiu  rien  growtli.<»  occur- 
riug  either  as  iio'i1iiIb8  of  various  siziw  watterei)  thrutigh  tli*.'  urguns, 
or  in  a  mure  inHltmteil  form,  like  limn}'  nf  thf>se  met  vriili  in  leit- 
kieiiiia. 

Hi»t<?lijgicaUy,  tlie  lU'wgrpwtbii  nre  prec'inel^v  fiiuilur  to  lli»>  lviiipln>- 
matu,  ami  likt-  these  prewut  lUffeicucc!*  in  tliu  ruliktivf  pro[iortiuua 
of  cdU  mill  Ktrwtrm.  llie  rlfhlv  ui'lliihir  fiiniiH  Ijcing  tmU  jitnl  l»iiip.y. 
whil.ti  th(w<^  in  wliith  the  atrama  is  more  nbmidaiit  are  finiicr  ami 
loore  fibrous  iu  coii?i)*t<?nce.     Kctrogrcs^ive  change?  rarely  octnir. 

With  rcpiinl  to  the  patbolugy  '>f  thi*  ilisea.se.  it  is  uiuloul»te<ily 
oli.sf.uri-'.  Thd  drvflopinciil  of  the  iww  gn)wthr'  caiiiioi  in  most  lawen 
lie  regarfled  as  the  result  of  infet-tion  tVoin  u  primary  renlre,  iw  the 
prot'fss  is,  for  the  nioM  jMirt.  confined  to  the  lymphatic  atmctiires, 
ami  niitiiy  iiikI  wi<]cly  <liotnnt  }^rriii|is  art-  uflfu  Hiiiiiillam-oLisly  i]i> 
volve^l.  The  liisua^e  thus  appears  lo  occupy  a  (Uft'ereut  patliDlujfical 
pavilion  Id  llml  of  llie  riiiiii;;nant  tuinor».  It  Is  prnliahlt!  thai  tliei'e 
is  some  Kpei'ial  weakness  of  the  lymphatic  .ftruttiircs  ;;puerally  vfhich 
renderK  thetu  prono  to  undergo  iheae  active  developuicntal  chuugM, 
the  prot-es*  bein^  deiemiiiiffll  by  some  eon^•lituli^)lull  stale  or  by  some 
local  injury  of  the  jjlivmls.  Tlie  proc^reswivf  ana'inia  wliirh  iwtohi- 
panies.  but  does  noi  preLvde.  rlie  jiland  affiwition  is  due  to  the  pro- 
jjressire  implication  of  the  Ivmplinlic  strurturen  iin<l  t.n  the  eonse* 
t|ueiil  inierrewiice  with   tlie  fonniilion  of  ihe  blwd-cuii«wt'le«. 

LBDCaSMIA. 

In  leneliii'rnia,  :is  in  llndgkin's  diseiute,  there  is  ufluully  n  develop- 
meDl  of  lymphomatoua  tissue  in  various  orjtan».  The  disease,  how- 
|Ver,  is  ehiini<-terix»Nl  by  thi-  hirpe  irici-easi-  in  the  number  of  white 
rpuufcki*  ill  llie  bhjod.  and  in  tin.-  iniijority  of  i-asvc  by  eiilargerni'nt 
nf  the  spleen.  It  is  tbia  alteration  in  the  blood  which  jjircsleu- 
chH!tnia  itt!di-«tinptive  i-lmrnrter^t.  hence  its  mime.  'Hie  ilis«*jf*c  will 
be  cnnsidcn-d  subseiiuently  when  treating  of  ••  l>isl•a^L■ft  of  t)ie 
Blood." 


Tbb  Lympbangiomata. 

Tlie  lyinpbanf^ioniata  arc  luniors  eonsistin;;  of  lymphatic  vessels 

vhicb  arc  lar^rer  than  nonnal.  but  it  is  douhlful  -n-lmt  i^liares  simple 

«litat«tirtn  and   new  funualion  of  lyuiphalir  vcim'Is  lake,     '['he  divin- 

iuna  an*  tlic  -jiiiic  :is  thot*e  of  »nj:ioraa — j^iniple  and  cavernous  lyniph- 
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aDgioma.  A  section  of  the  tatter  would  scarcely  be  ilistinguUh- 
able  from  one  of  cavenious  iitcviis  (»ee  Fig.  50),  cxce[>t  by  tlie 
coDtent*  of  the  space*.     Tberu  is  f^wK-rally  far  in  tlif  titruinu. 

Kiiuli  kitid  may  be  i;uii;:etiit»l  iir  tii--((iiirf(i.  i'onjfenitul  ililata- 
tiona  arc  found  in  tbc  tongue  (mnkro-glnnsia),  lip(niakro-cheilia),  und 
labiirni.  causing  liypertropby  of  the  parts ;  &nd  aUo  eltiewliere  in  the 
fkiii. 

Acquired  dilatation  is  not  rare  in  tlie  skin.  e»peeially  of  the  thi^h 
and  tborax.  ftrmiii;^  tmiiors  soinetimeB  as  Urge  as  an  nmnge  in  the 
subcutanc'oua  tissue:  dangprourt  loss  of  lJ^n]lll  may  octni-  froiu  i-u|i- 
tiire  of  a  vessel.  Fibroiii  ihickening  of  tbe  |iarts  from  wbich  Ipn- 
|ibalic&  paws  to  the  tumor  uiay  occur. 
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THE    SAKCOMATA. 

DEFINITION. — Tbt;  »arw)uiiita  are  tiiiiiors  ednsistin^'  of  fonnee- 
tivc  tissue  wliieb  rliroiigboiil  its  growtb  moi-e  or  te^s  retains  an  embry- 
onic type,  in  *»  far.  at  l«wt,  that  et;Il«  predominate  over  intercellular 
cub^tance.  But  in  central  piirt,*  ibe  prcjce**  of  development  leiuls 
not  unenmmonly  to  ibe  fomialioii  of  u  more  highly  orgiinixwl  ••Jlnie- 
ture.  such  a«  fibrotw  tissue,  wirtihige,  or  bont — a  mixed  lurnor 
resulting. 

GENERAL  HISTOLOQY. — All  sarcomata  eonsiet  of  cells  im- 
bmlderl  iti  more  or  le.-w  inn^n-elliilar  siihstnnee.  wliieh  variis  much  in 
ftiDount  and  character  ami   bt'orw  ibc  Idood-vtstsols. 

The  cells,  which  usually  constitute  almost  the  whole  of  the  prowth, 
ennsit^c  for  tbc  nio^I  pari  of  inn^^e!^  of  nucleated  protoplasm,  and 
rarely  pORsess  a  limitinj;  iiR'nibniiie.  Thry  vary  nmc:U  iti  size  and 
form:  and  tlmugh  in  a  tumor  one  form  usually  predoniinati-a,  all  may 
genenilly  be  fouud  by  searching  leaseil  pn-pni-jiiions.  which  should 
always  be  employed  to  dit*covcr  cell-fnrni!'  (Ciiniil  and  Ranvier). 
Often  the  different  formni  are  uiiich  mixed  in  the  same  growth. 
There  are  three  principal  vnrietiiw — round,  fusiform  m  spindle, 
and  myeloid  i-cIU.  The  round  and  spitidb-  forms  may  he  eill 
sm»il  or  large,  aud  the  iiiiiltiutiirleat«KL,  irn-jjubir  myeloid  cells  var 
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much  in  w»e  ami  in  the  Dumber  ami  sixe  of  the  L'ontainwl  nuclei. 
Onr^    cell   may  liiivi-  a»  iii:iiiv  tv^  tlurty. 

TYic  intercellular  subetanoe  exint^  nsiiiilly  in  Htuiilt  ijimntiiy  only, 
irtti^g^vrmuy  hctwrm  uft  .■.-//*,  ami  ftoint-wliai  dattriy  fomu-cUid  mth 
thtrrrt-  ns  iti  ordinary  coiiiiL-utive  tissue.  These  points  are  often  relied 
iipoTi  tmli^iinpiish  ctirtuin  tiarcomata  Troni  onnct'rs.  but  tliuy  probably 
*lo    raot  alwavrt  linid  •iii'x). 

T*l^li>  Htroma  nmy  be  8uid  nnd  fioinogcnoous.  Hrmer  anil  granular, 
in<~>v~<u>  or  \\:i*  fibrous,  chondritie'l.  :iii<l  ossificil.  On  iCs  itmount  and 
iii«ture  ihe  fonsijiU-nt-e  of  tlie  growth  dcpfiidtt. 

'riio  blood-vessels  nry  usually  very  numcrauB,  and  are  cidivr  in 
*iirt'C*l  t-oiiijicl  witli  tlic  rells  or  sppamTcd  frimi  thorn  by  a  littlo  Hbril- 
•»to€j  tiwue.  Their  distribution  is  v^rj-  irregular,  and  their  wjills  are 
■'^^t*!!  fomied  by  llio  celts  of  the  lutnor.  Hence  (he  ease  with  which 
'^**'"ly  geiipralizattnii  «iti  owiir.  and  ihe  irL'(|Upni;y  with  whith  rup- 
'•>*"^     und   fxtmvasflijnn   of  blood   mkc  pliir*-.       Lyiiiphati**!;  lire   not 

An  examination  of  the  growing  border  nitually  showtta  great  excess 

**^  *<nall  round  eells  cner  all  otht-r  forms;  ihcy  extend  iilojij:  the  eon- 

'iootive  tissue  in  all  directions,  between  the  essential  elements  of  any 

W*Us<;Ie»,  glands,  or  oilier  adjacent  organs;  and  these  elements  become 

P***'*,  atrophy,  and  di»a|ipe;ir.      In  llie  invaded  ciunectivf  cissm-  many 

*^*?U-forms  are  seen,  which  may  possibly  indicate  inullijilicatitin  of  the 

•^X^hI  ceDft,  but  it  is  alinnst  ini|HisHiii|e  to  obtiiin  any  proof  that  they 

■***Il>  to  form  the  tumor. 

-■li  an  ordinary  examination  of  a  sarcoma  the  ^rowin^  edge  should 
"p  avoided,  on  accoiiut  of  the  predonn nance  here  of  small  mund  cells 
'***'«>r  ihe  celU  niw*t  ehamcicristic  of  the  tumor. 


Secondary  changes.— The  most  important  of  these  is 
y«-tty  defeneration.  This  olwaya  occnrs  Ui  a  greater  or  less  extent 
"*  Uh-  older  jMirlinns  of  the  growth,  oiusing  softening  or  the  proilnc- 
*"»n  <(f  cyst-like  eavitics.      It  i-»  fVcrjoeritly  associate*!  with  rupture  of 

"*  blwMl-ve«»els  and  hemorrhage;  tbe  latter  may  give  rise  to  (he 
''*»^r>rtliou  of  sanguineous  eysls.     {See  "  Blood-fvsts."  p.  lOS.)     CaJ- 

*fleation  (Fig.  4t»),  oasifloation  (Fig.  47).  and  mucoid  dag^n- 
®'"*tion  are    Icas   coumion.     The    occnrrcncn  of  caleificalinn,  o^isifi- 

**tii»Ti.  anr)  pigmentation  is  inllueucecl  by  the  predisposition  of  (he 

**»li-ij(  ffom  which  the  growth  is  produced:  thus,  ealeifiiralion  and 
^'**ficniion  are  mure  prone  tu  occur  in  tumors  originating  in  connec- 
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tion  with  bone^pigmentation  iu  those  orjginatiag  from  the  cutis  or 
eyehall. 

VARIETIES. — TJiough  all  sarcomata  possess  the  same  general 
charactLTH,  they  priwoiiL  3ii>ii(ili)j;ii*al  anil  cUuitail  differences  which 
serve  na  bases  Ibr  their  cla.-*siti cation. 

First,  we  got  groups  characterised  hy  tkefomi  of  the  majorittf  of 
the  celh.  round,  spindle,  or  myeloid  ;  giaut-celU  can  never  he  wtiil 
to  prcdominati^.  hut  they  are  rrequetitli.'  ki  uumcrous  as  to  be  the 
iiiflst  striking  uhjci-t.s  in  the  firhl.  If  no  cc'll-t'onii  predominates,  the 
growth  is  called  mixed-celled. 

Next,  ihe  utrnmn  mny  pivsriit  mncli  varierv,  hpinif  nnu-niis.  tihrniiK, 
carlilagitumn,  or  Imiiy — the  uiixtHi  Itjrrn?.  fibro-sarooma,  myio-ear- 
coma,  chondro-Barcoiua,  and  OBteo -sarcoma,  iv^ulting. 

Lastly,  .sjii'coiuatii  may  undergo  wroiuhtn/  rhiimitfi.  which  are  jiieti- 
fiably  tlescrihed  as  distinct  varieties,  inasmuch  ns  the  peculiiirities  are 
repi-odnced  in  the  secondary  growths.  The  chief  of  theae  are — 
melano-sarooma,  cbametcrizi-d  l>y  ilir  dcvt'tufimcnt  of  Idack  pig- 
iiit'iit,  and  thi.'  very  rare  form  chloroma,  with  green  [jigmcnt:  Upo- 
sarcoma,  in  which  the  cells  nmh-rgn  fatty  infiltration  ;  calcifying 
sarcoma,  in  which  valcareoiw  iufdiration  is  marked. 

PHYSICAL   CHABACTERS,    ETC. —  Portions    of   parromata 

which  havi'  tindrrgone  tin  srcniidaiy  iiliiUiL'c;;  iirc  snft,  scmi-transliicent, 
{■rayisb,  or  pinkish  gniy.  'I'bei^L-  apjicanincw  are  best  eeen  at  the 
growing  udgc,  which  may.  however,  be  very  narrow:  higher  devel- 
opment of  ilic  ccnrral  parts  lowiinl  (iiic  or  olhcr  form  of  adult  etm- 
nective  tii*,siie  may  render  the  recognition  of  a  wircoma.  especially  a 
fihro-fiarconia,  difficult — even  with  the  microscope — from  the  different 
forms  of  simple  coiinefttve-tissut;  ttitiiors.  Degenerative  processes, 
fatty  metamorpliosis.  and  especially  ln'morrhiige,  may  greatly  alter 
tlie  apiHraranccM,  i!ie  latter  jierhajis  eoiiverting  a  .solid  tumor  into  a 
blood-cyst  with  a  scarcely  roeognix;ilile  wall. 

As  a  rule,  the  growing  edge  is  ill  defined,  there  being  no  line  of 
demarcation  between  the  liinior  and  adjac(>nt  parLs;  but  sometimes 
a  slowly 'growing  tnmor  may  acquire  a  ca[»ule  by  stretching  amund 
iwelf  the  connective  tissue  of  thp  organ  in  which  it  originates. 

MODE  OF  GROWTH  AND  SEATS.—The  BarewmliW  alwaj-B 
upring  from  c<pnnective  tissue,  and  may  "wcur  wherever  connective 
tissue  is  present.      It  is  doubtful  whether  lliey  start  from  adidt  tissue 
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or  from  some  embryonic  remnant.  Con>;ei)ital  warts  and  pigtncnt- 
spots  oAeti  servo  in  later  life  as  their  sttirting- points  (p.  1<^<i).  Tiie 
xkiu  anct  tfubcutaneoii!)  ttSKiif,  fasciu.  {wriwiteum,  tntH.lulls,  uml  Ijm- 
{ihiilic  gkiiilH  ure  the  couiiiioncf^t  sq&Is  of  snrcoiiiaut. 


i 


CLINICAL  CHARACTEHa. — The  narcotrmta  occur  most  fre- 
quuntiy  in  early  mid  uiiilcIlL'  life,  aitcl  are  among  the  nio»t  muligtiunt 
of  new  foruulioiis.  They  are  especistly  cbaracierizeil  by  their  great 
tendency  lo  exlend  locally  «n<l  in  Inliltrati'  tln*«itrniuniling  Hlrnclurcs, 
so  that  they  are  excet-flingly  prone  lo  rt'Kur  in  loeii  iiftor  removal. 
Butlin  Lua  shown  ihul  sarcomata  of  certain  parU  alnioi<t  always  affect 
lympbatie  glundit,  itiid  esirly — namiely.  those  of  the  testis,  tonsil, 
lymphatic  ghimls.  an<l  some  faaciffi.  Those  of  certain  other  piirts 
never  do.  so  rhnt,  on  the  whole,  sarconialn.  pre^etit  a  eontriksi  to  can- 
cers in  this  rcspeer.  Like  cancers  they  are  very  liable  to  become 
generally  dissejuiriated.  The  «ei'ondary  growtlis  occnr  must  frei|tieTitly 
in  the  lungH.  The  dis!*eininalion  is  effected  by  means  of  the  hUioil, 
and  is  owing  to  the  thinnestt  of  the  wultri  of  their  hlood-vcsnels  and  to 
the  immediate  contact  of  these  widi  the  cells  of  ihe  growth— K-onditions 
most  iavorable  to  the  entrance  of  the  cellular  elements  into  the  circu- 
lation. Thu  disKcminution  of  the  Bai'comutn  is  on  tliis  account  inmic- 
tiroes  more  rapid  thiin  that  of  the  cariTinomata.  In  the  latter  exteii- 
HJon  in  the  early  slage  tak<-s  place  principally  by  tiic  lymphaticit.  and 
diMemiiiation  by  the  blood  occurs  only  lat«r  in  the  disease.  The 
Kcondary  Harconiata  u->'miily  retiemble  the  primary  one,  but  in  excep- 
tional catfvs  the  iiievenil  varieties  may  replnc^e  one  another. 

ThcAc  maligiinni  prnpenies,  aa  has  been  seen,  are  possessed  by  (he 
different  varieties  nf  sarc-oma  in  very  differcni  degrees.  As  a  rule, 
thcaoflerand  more  vascular  (he  tumor,  iiiid  the  lost*  its  tendency  to 
form  u  fully-<Ivvelope<l  tissue,  the  greiiter  is  its  malignancy.  The 
soft,  round-celled,  and  large  npimlle-eelled  vanelie*  arc  thu«  usmilly 
mach  more  malignant  iliiirt  the  firmer,  .-imall  spi nr tie-celled  growlhs. 
Many  8inall  spindle-cellvtl  lamgn*  after  retnoval  never  recur,  whiint 
otherv  recur  locally  Mjvenil  times,  and  ultimately  reproduce  them- 
^elvuM  in  distant  ]uri».  Ah>  a  rule,  largeness  of  the  spindle  eleiiieritM 
Bud  tb«  BX i8ti.-tii'e  in  innny  of  them  of  mure  than  one  nucleus  are 
cridenccs  of  sp<H*ial  nmlignaney.  (Central  sareomata  of  lione  are 
much  leMi  mnlignnnt  than  subperiosteal ;  the  Utter,  with  stirconiata 
of  the  tonfiil  and  testis  and  melanotic  sarcoma  of  !*kin.  being  among 
the  most  malignant  of  luuioi-s.     The  prcMince  of  a  capsule  limiting 
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tiie  growth  must  ulso  be  taken  into  account  In  jiLd^iii^  of  the  dtfgreo 
or  its  inaliguniR-y.  It  iiiiiKt,  howevur,  lie  Imrni'  in  niiiiil  thut  even  in 
K  powth  distinctly  caf>c«ulod  llic  sarcomatous  eleuu'tils  nisy  invade  the 
»djacenl  f tructures.  The  invfloid  growths  are  the  Ioa."i  iu:Uigniint ; 
they  may  in  uxcL'iitional  cases  j^ive  rise  10  rtwomlary  ^rowchct  Id  intenuil 
orpins.  Ijul  "romplete""  removal  jrivcs  a  very  j!<K>d  rlinnt-e  of  iinu- 
reciirrence.  Tliis  HtinL'tiujwt  ticuura  with  gruwlbt*  having  t'vcry  aiipLyn*- 
ttnoe  of  malignancy. 

Tlio  v^-rv  vari'itig  mnlignancy  i>f  riitnnri*  haviiijt  the  alnicturf  of 
Harcoiuutii  was  a  main  \itmi\.  with  Cnlinhciui  in  cslaljlishin^  the  nect»- 
eity  for  diminished  physiological  resistance  before  "maUgniuicy  "  c»n 
be  niBnifefitod. 


^m 

••m^?* 


BouKi>-OBtixED  Sarcoma. 

ThtB  IK  of  KoHcr  cun»i»teucc  than  the  s|iiuiUe-ct-llud  gruwtlns,  and 
from  itH  frequent  resemblance  in  phvi^icul  chnraciers  lo  enc«phaJoid, 
it  is  sometimes   known  as  "nieihillarv,"'    " cnfcphaloiil."  or    "  soft" 
sarcoma.      Histologically,  it   \»  «;ifiiifiiUi.ry  finhrvimic  tiwiue,  (.-oimidt- 
ing   mainly   of  the   round   cells   already  do- 
iwribeil   iiubinlded    in    a    Hcatity  and   usually 
soft,  homogeneous,  or   finely  gninular   inter- 
cellular sultstance  (Kig.  +0).      The  ^-ells  usu- 
ally r<.-ftembl>e  those  met  with  in  the  mot>t  ele- 
mentari-    cmhryonic    tissue;     less    freiipu'nlW 
they   are  larger,  iind  contain  large  niunii  or 
iu.uuJ-l*iil.i  sufLUNip   A     Qy„]  nm'Iei  with  bright  nucleoli.     There  \»  an 

trilii«wtli>iiofs>4iiitUrnuii<l-  p  e      e 

erUMi  nirroRia  of  the  itrct.     »lmr»>t  complete  absvnce  of  fnsifomi  ceUi*  and 

'''''*  of  the  piirlial  fibrillation  which  is  w  frcipient 

in  the  more  highly  deveIo|M'(l  spindlc-cclled  varicly. 

The  round-ecUcfl  sarcomata  arc  of  u  uniform  Hoft.  hraiu-like  con> 
sistence.  nomowhat  truTicIiirent  i>r  opaque,  and  of  a  gmyish  or  reddisb- 
wbil*'  color.  <>n  scraping  the  cut  surfm^e  ihey  yield  a  juii-e  which  is 
rich  in  cells.  They  are  exceedingly  vascninr.  the  vessels  often  being 
dilaleil  and  varicose,  and  frunt  tlicsr  liiibiliry  m  nipture  they  frc- 
f|ueutly  give  rise  to  eccbymoM.'s  and  to  the  formation  of  sanguineous 
oyste.  (See  "  IJlood-Cysts.")  They  grow  from  the  cutis,  the  subcu- 
taneous cellular  linsue.  llic  periosteum,  the  fascia?,  and  the  crrnnective 
tissue  of  organs.  They  extend  i-apidly  by  iMripberal  growth.  inKltrale 
the  surrounding  ^tnictureii:  reproduce  tbcmsdvcti  in  inlcmal  organs, 
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and  oflen  inrolve  tho  lympliatic  •ilandi*.  From  tlioir  clinical  utid 
physical  characters  these  taiuors  »re  very  liable  to  be  wnfoumled 
with  eticcplmlunl  cancer:  thc,v  are  dii^tiiiguislicd  l>v  the  ul>»ciico  of  an 

al  veobr  dtrotuN  mik)  by  the  iwnutraliun  of  the  liitprL-clhilar  substance 

between  tbe  individual  cells. 

OLJOMA. — 'Vh'a  a  a  varietj  of  rouiid-cvlleil  surcoina  growing 
rri  >iii  thi!  twiiroglia  or  connoucive  lissao  of  nerve.  It  consists  of  rtiry 
t«mn.11  rounil  crlls  imberlded  in  jin  excwdingly  scanty,  homogencouB, 
gruiiular.    or    nlightly   l1brtllut(^(l    inteivflluliir    etiibaianoc  (Fig.    41). 

Fio.  41. 


iMiu  TiiiBon  fnun  tbe  ilnliti   a.  A  gllmiiB  nf  ihti'Ih'IIuid.    fhl>  mfimrato  tho 
'nlUiKTd;  t>rrHHitv4  bf  Ihmitrvottit.    b,  A  KnmpunUvtly  mrv  tirmurnrcumK. 
"^  -ta  i-r  Iitn;>*  iiii<']rRli:il  rrllt  rtirlntr^l  within  1h);  lurahm  of  A  VAMiibir  nclwnrk. 

~'  iiipul  lit  1)il>  luntor  liHik  pi*'*'  '"  <'>*'  '"'"lii  ■ntiw'iiDC'nlljr  to  tlxil  «r  ■plnillr'rvlted 

B'  I  uuatllj  In  tlivUilgb.  audu-NiKUrll;  In  Uw  Iui>k.    ^  jM. 

i*ouie  of  the  eeliji  may  poHisewi  fine  prolon^lion;*  which,  by  cominHrii- 
catin^  with  one  another,  fnnn  ii  Mirnewhat  rpt  indalf'd  nirnctiire. 
"h*:^*  tumors  ow^nr  in  the  gniy  and  white  subi^tance  of  the  brain,  in 
(lie  I'Tsnial  nerves,  and  in  ihi-  ri-liha.  In  the  retina  they  usually  roin- 
lui'iHv  a>  a  toiinilt^  nodule,  Hhicli  may  ;;nidita]ly  iNcrea»e  until  it  pro- 
jert*  M  a  large  fuugaliiig  tumor  from  the  orbit.  They  are  not  encap- 
i>ul«il,  and  altlir>ii';h  tliev  ninv  oeeai^ionnllv  Inlittrate  the  lirixun'  in 
Wnmh  (hey  lie  and  cjiumj'  eefondary  grnwtljM  in  their  immediate  viriii- 
";•  ttiey  very  rarely  rejinMlucc  themitelveM  in  the  lymphatic  glandi»  or 
*  'fiiomal  orjpins.  They  are  liable  to  umall  hemorrhages  into 
'ueir  stpufture,  and  ftometimeft  tiwonie  more  or  lew  caseous. 

LTMPHO-SARCOMA. — Thii)  is  a  runnd-celled  Mroonui  in  which 

"*  Bialnx  ha."  di'Vflii]wd   into  a  more  or  less  perfect  reticiilinii.  like 

'««»  of  lyni|ihoid  tinHtie.     It  may  begin  in  lymphatic  glands  or  in  cou- 

'"*'"(i\-|.  ti»t(uc  el.*owhere.     It  h  distinguished  fmni  lymphoma  by  it« 

I'li'tfr  raj,i,|  ,.,,iin4ii  and  bv  tho  formation  of  sit-ondary  growths  by 

11 
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ALVEOLAR  SABCOMA.— Thw  is  a  rare  form  of  rounri-wllcd 
Barconin  which  wan.  tirst  ile^Kriboc)  by  Billroth.  The  cvlU,  which  are 
largf,  .iliarply  defined,  round  or  ova!  in  shape,  and  eiiduse  proniincoi 
rouud  uutlei.  are  seimmtt'd  from  i-adi  ulhcr  Ij_v  u  more  f»r  lew*  iiiarki-<) 
fibruus  »truina.  In  tuttriie  parts  this  stroma  funut*  smaU  alveoli  within 
which  ihf  cells  arc  grouped;  Imt  careful  i-xaiiiination  will  hIwhts  show 
that  in  most  pariM  of  tlie  section  ihe  stroma  ri-allv  penelrated  between 
the  iudividual  ctrllit.  It  in  tbe  lust-uamed  cbonuiter  vhidi  serves  lo 
distiu^'uisl]  tliese  Uimor."  fnirn  ihe  ciLiict-r?'.  witli  wliirh  in  itmnv  cases 
they  may  eaaily  be  confuundcd.  The  accompanvinj;  flmwinji,  made 
from  a  preparation  tinclly  lent  to  me  by  Mr.  R.  J.  Godlee,  shows 
well  their  microscopical  ckanieters  (Fifj.  42).     The  ntniiua   i?  often 

mneli  more  deltPQte.  iiiid  the  pcll-mas.«es  ore 
Miord  r'Hrcly  ninch  larger  tIijiii  in  the  ilmw* 
ing.  The  wlls  are  in  close  connection  with 
t5]e  stroma.  Vewiels  never  pass  in  amimg 
tliem.  Ziegler  pays  the  alveolar  slmcture 
is  tine  to  transformation  of  inter vit^cular  tis- 
sue into  ii'lU  whilst  tin-  ve*sel»  witli  some 
connective  ti:<^uc  reniuin  u^  !>epta. 

Alveolar  sjircunjata  are  met  with  princi- 
pally in  (be  skin,  bonen,  and  mnsrles.  In 
tJie  skin,  where  tlit-y  nrc  often  multiple, 
they  lead  to  ulceration.  They  tend  to  recur  locally,  nod  ulao  to  repro- 
duce themselves  in  internal  orgiuis. 


Fio.  42. 


Alvipnliir  NiKinnia:    From   a 
lu&idt  (if  ibc  ilElD.    X  30n, 


Spindlhi-Oblled  Sarooua. 

These  tumoi's.  which  include  the  growtlis  (le.«cribed  by  Pajjet  in  this 
country  »«  "fibni-i)l!i.Hlic"  and  '■  recurrent  iilirihid,"  are  the  most  coni- 
mon  of  all  ibe  sarcomata.  They  consist  of  cells,  mninly  spindk-shapi-d 
and  fn.si[i»rMi.  wpiirated  by  only  a  little  homogeneou.s  or  slightly  fibril- 
latcd  intcrcellnlar  i^iibstjince.  These  oficn  form  wlu»rls  nmnd  the  ves- 
sels. The  cells,  whirh  contain  well-niarkcd  oval  nuclei  with  one  or 
more  nucleoli,  are  ivminped  in  bundles  which  pass  in  iiU  <lirrctinn8 
through  the  growtli.  often  <:iviug  to  it  a  somewhat  fibrous  appearance. 
In  those  portions  of  the  section  in  which  the  bundles  of  spindle  cle- 
inentit  have  been  cut  iransveraely.  they  present  the  apprarance  of 
round  cells.  The  cells  rarv  considembly  in  .size  in  different  tntnors, 
hence  tlie  division  into  small  and  large  spindle-eelled  j;ri>wths. 


I 
I 
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SMALL.  SPINDLE -CELLED  SABCOMA.— In  these  ihccellsarc 
(Uiiiill,  odcu  not  more  tUau  ]V)j«  '"*-''>  i"  L<^'i)Klli>  and  the  intorcellular 
suIjstanceiwoccatiiutiallyinijifi'fiH-.lly  til>rillatL'il(Kig.  4iJ).  Tliesvgmwtlis 
appi-nnch,  tlicrpfoiv.  the  irunfinet  of  the  fibri)riiala,an(l  hifttologically  they 
inuAi  he  rugnriled  as  orciipring  an  inteniiediate 
place  hetwcen  emhryonic  and  fully-«ievel<Ji»eil 
uounectivf  tissue.  'They  gn)W  fniui  the  petiys- 
tciiiu.  the  fajiciic,  and  from  connective  lissae  in 
other  parts.  They  are  usiinlly  lolnraljly  finn  in 
couHiMenee,  of  u  whitifh  or  pinkish-white  eyJor, 
snil  for  the  iuoki  nan  in-esriit,  on  section,  a  trans- 
lucent  SDmewhal  nunliatetl  appeanince.  I  hey  e^TwattL-.  Ervm  a  xuaut 
arc  ofti-n  encupsule<l.  much  luore  frLvjucntly  so  *""'*'^«-  ^^**- 
tkui  other  varieties  of  ^arcoimi,  hut  they  are  also  very  liable  to 
inliltnte  the  surruumliiig  structures  and  to  recur  locally  after 
removal. 

LABGB  SPrNDLE-OELLBD  SARCOMA.— The  cellular  ele- 
mc'Uta  ill  these  inniur-s  iire  mueh  hu')|^er  than  in  the  precedin);.  The 
cclb  ore  plumper,  and  the  nuclei  and  nuelcoli  are  especially  promi- 

Fin.  44. 


Lknm  tfptndlc-ollvd  tamomiL:  To  tUa  l«It.  tba  celU  bii*«  been  MfwUMl  b;  tiMirfiic,  id 
Uiat  tlicif  lnillrt'1u«l{[ini»arv«pp*rvRl:  t«  ibr  rlcht.  Uii-jmrc  In  lh«1r  aitlurftl  •lAteofappo> 
■Itkiti.  M)ch  >■  wnuld  be  imn  In  a  Ihln  BM-ilnii  at  i1h<  lumiir.     iVirt.'haw.) 

ncnu  and  frefinenily  mtihiple  (Fig.  44).  The  intercellular  substance 
iff  more  scanty,  and  there  is  a  complete  abi!fenc«  of  any  fibrillation. 
Thect*  growths  are  much  !*ofter  in  eoiiHistenee  (hiin  the  small-celled 
Tariety,  They  are  nf  ;i  pinkinli-while  ecilor,  and  are  oHeii  stained  by 
extravai«atioiu  of  blofjd.  and  immptimfA  in  parts  are  almost  difHueat 
firom  extensive  fatty  degeneration.  They  gi-pw  rapidly  and  arc  usu- 
ally exeeetliiigly  mnlignant. 


J 
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MELANOTIC  SARCOMA. — This  is  a  variety  of  earoom&  ia 
which  many  of  the  coIIb  coiitjiin  granules  of  ilark-oolored  pigmeDt 
quite  (listinfl  from  tlir  pi/^meiit  of  fxtmvasaterl  bloo^l.  By  far  the 
grt'Sler  nmiibor  of  melauolic  tmuoii*  are  sarcomata,  ami  iiiuat  of  the 
growths  which  were  formerly  described  as  -*  melanotic  cancers "'  belong 
in  reality  to  tliis  cla^s  of  iicu  foriiiutioti!*. 

The  mchinotiu  sarcumata  uriginalc  principally  in  two  situations — 
in  the  choroid  coat  of  ilic  <?yc  anil  in  tlie  supprfiinal  integuments.  In 
buth  <jf  ihcite  situations  pij^mvut  is  a  uormal  cunstitueut  of  the  titsjiuett» 
and  this  tendency  of  ^tructure^  nnrniDllv  t-oninining  pigment  Co  origi' 
imtc  iiielahotii'  growths  is  exceedingly  i'hanicUTi.slii!.  (See  **  Pig- 
mentary Degeneration.")  These  tumors  usually  eonsist  of  spindlfr- 
ehspe<l  cell.-*  ( Fij;.  4.'>J,  and  heru-e  they  hw  described  in  the  prt*«lt 
ficctiuu  ;  but  In  some  cuiKes  the  pretaihu^  tyjie  uf  cell  is  round  or  oval, 
Tho  pigment  which  gives  to  them  iheir  dLstincilve  characters  contiiBis 
of  gmnule.H  of  »  hirownlsh  or  dark  sepin  eidor.  which  are  ilUtribviie<l 
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A  M«l«noUc  SAnwraa  oftbc  IVnU:  A.  A  lUln  Motion  nborrlng  the  ceiLeml  unutgcmcnt  '4 
tlw  •iMBvnta.  X  300.  B,  A  HTlion  fVnni  (ti4>  iwrliihiTii)  part  nf  Ibe  growth,  ahowiii);  Utr 
"  l&dllftrrM  c«Ui,"  EtnnniEat  wblcb  ■mmiill  IwlaioO  ptinnGiitvil  cLcuiviiU.  Ai  a  «  blmMl-KF* 
Ml  It  M«it.    y  300.    C.  Some  of  tbo  vlfroicnv*  •ciiiratf'l  hy  tradnft-    In  tlicie  tlw  tilnK^nl 

within  the  iTells  (Fig.  45.  c),  Knt  almt  in  the  intercellular  substance. 
Vrequenllv  onlv  a  vrry  small  proportion  nf  llie  cell?  are  pigmpuleil, 
whilst  in  other  luiuon*  the  pigmentation  ict  much  more  universnl.  In 
all  cases,  however,  a  larpe  number  of  the  elements  will  be  found  !o  br 
quite  free  from  pigment. 

These  melanotic  tiimont  are  amongst  tho  most  malignant  of  the  nor- 
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DOiiiAtOQS  grovths.  Aitbou^h  tbey  have  cotojuiraliveLy  but  little  teu<)- 
ettcy  U)  exu^nd  locally,  they  aru  tlisM!ininalit<[  Ity  iiieuii^  uf  the  blood- 
rosscsls,  utd  occaiiiomLlly  uJso  by  the  lymplmiiuti,  and  tbit»  reproduce 
tlivra»lv«»,  often  very  rapidly,  in  distant  tissues.  In  doing  ho, 
altliough  tbey  altuo«t  invariably  miiiut«iu  their  melauottc  character, 
tliu  <lv;jrc4;of  pigmentation  of  the  si>L'nndary  tumors  varies  consider- 
ttbly.  WIiilHt  many  of  ihetn  mny  In-  iwrfetaly  bliu-k  in  (^ohir.  (illiftre 
itmy  be  much  paler — perhaps  only  ntrcAkcd  with  pigment.  The  sec* 
oiitlftry  growths  are  soft,  ii.«iiiilly  distinctly  cireiimscribed,  and  often 
encupsuled.  Tbey  may  occur  in  almost  evei-y  organ  of  the  body  : 
tile  liver,  the  spleen,  the  kidneyi<,  the  lunge),  the  heart,  the  brain,  and 
KBpina.1  citnU  and  also  tlie  lymphatic  glands  and  siibcutancouii  tic»uo, 
Vziiuy  all  Iju  simultjineoiisly  involved.  I  have  observed  that  when 
occurring  in  iutornal  orgnos  the  pigmentation  le  not  always  limited  to 
^•v  ^vc^mdjiry  nodules,  but  rliat  many  of  ihe  celU  proper  to  the  ifrgan 
itiMslf  are  Riled  with  granulesof  similar  pigment,  which  h  most  abundant 
t»o  the  c:ell«  immediately  adjiwent  to  the  new  growth.  This  pign»m- 
|tn.tion  (dthecell«  of  the  organ  often  extends  for  some  distance  beyond 
the  coaGues  of  the  tumor. 

OSTEOID  SARCOMA. — This,  which  was  often  called  *' osteoid 
<»iieer."  ib  a  variety  ut"  &JHx*oma  (usually  bpiudle-eelled)  in  wliich  tlie 
IS'^wth  is  either  more  or  leas  calcified  or  has  partially  become  con- 
"ert^il  into  true  bone.  As  a  primary  growth  it  is  met  with  almost 
^^tclusively  in  connection  with  bone,  growing  either  from  the  perios- 

Ki(i.  46. 


.J^**^'>Hftt  Surcorax^  Pmm  a  nNnndnry  tumnr  r>r  ihii  lunt.  uttotrlns  Tb«  oJeillntlou  nf  « 
'^*--tvlle<I  CTUwth.  nnd  l)i*- fbraiatlrm  or  tiniRil  Imiidanf  uiklAn]   lulvmUutar  mat^rlnl 
^iog  (p*c«a  «liIcU  iiintaln  muiid  niut  »vbI  n'll».    x  'JOO. 

7**^  or  the  meiluila ;  but  the  oitteoid  characters  are  usually  repro- 

"••Sftd  in  secondary  tumors  occurring  in  the  lungs  and  other  parts. 

'-•UciGcation  ix  much   more  uomraon  than  true  osfeification  :    they 

y  <Jccur  separately,  hut  are  often  combined.      Bunds  and  jiattibea 
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of  ^l'aIl.ular  a|i|iearance.  in  which  the  outlines  of  celts  may  etill  be 
visible  or  in  wliidi  nil  iitructure  has  disu]i|>E>iin-d,  luid  which  stain 
but  slighllv,  *how  wUert*  caU-ificaiion  has  occurred  (Fig.  4t»).  In 
other  ]mrt5.  especially  near  the  hone,  spicules  having  the  !»tructure  of 
mure  or  lee»  perfect  banc — Huvcr^iun  ecmalK.  lueumc,  and  imperfect 


Ft...  i;. 
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(MJydiit  ri«re«a«  of  l.oircr  law  :  #.  i^ro^tDft  Llf^uv :  ^.  new  bone,  frawloi  iron  )ftv,  of 
vUcb  Hit  Krmrtiiri;  In  nirly  tjTliiil ;  it-  foinlft  commencing  nwiriLiilton  i)iil>-  micli'l  nt 
etn»  *!>•  Indlralnl ;  irlow  lo  Ihv  tmav  ihn  >Imma  li  n>ry  ftlinnM.     X  W. 

cillialiculi — will  hi*  seen  penetrating  the  ^rrowlh  (Fi(5.  47).  The 
epicule^  are  generally  verlii-iil  I'l  the  surfai-e  of  llie  bone.  In  Konic 
caaeH  a  skeleton  of  bony  ffpiuvs  fadiHtua  from  the  bone  through  the 
growih. 

lioth  caleificatif>n  ami  nsHificatimi  may  he  very  complete,  only  a 
thin  margin  of  sarcoma-tisHue  being  IcfV  nnaffected.  In  the  canids 
and  spaces  fibres  often  develop.  A  simple  osteoma  woulil  Ii»ve  t-arti- 
lagi"  or  puriosteum  on  its  nurfiice,  and  would  be  uf  much  ciower  growth. 
It  is  most  iTnp4)riant  to  recognize  ihe  difference. 


Myeloid  Sakcoma. 

Thi*.  which  is  the  well-known  "myeloid  tumor,"  is  somewhat  allied 
to  the  spindle-et^Ueil  growths.  It  possf^-^es.  linwever.  certain  hif'tii- 
logical  [letudiarities  which  probsibly  depenil  upon  the  characters  of  the 
tiflsue  from  which  it  grows.  Myeloid  tumors  nearly  always  occur  in 
connection  with  bone,  and  most  frequently  ortginiite  in  the  niednllnrv 
cttvity.     They  contain  many  of  the  large,  uiulti nucleated  celb  already 
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ribedos  "myoloid  cells" — which  resemble  the  cells  of  the  mcdwlln 
in  a  statu  of  excessive  nTitritive  activitv — together  with  tiiimeroii!* 
fiLsifonn  cells  like  thnne  met  with  in  lhi,<  K|iiiiilLuH;clle<l  viiriutiefl. 
There  are  also  some  smaller  rounii  and  oval  eiemcntj).  The  large 
mvi'Ioid  cells  which  give  to  these  liiniors  their  distinctave  elmraclers 
are  ui<aHllv  much  uion>  riuiuerous  in  tho-^e  gmwihs  which  originnte  in 
tlie  uiedullarv  c&vity  th»u  in  thuBe  which  spring  from  Lh«  )>ert<;»teutu. 
These  variuuH  funus  of  celts  are  almost  in  contact,  there  being  ver^v 

Fio.«. 
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Myeloid  ti«rconift.    cvirrbow.) 

little  intercelluliir  substance  (Fig.  48).  The  growtlia  are  Rometimc* 
rury  vosciilar,  wi  uiiieh  ho  iiw  ^)  give  rise  to  di^^titict  fmlsation.  Thev 
uften  contain  cy»t». 

Myeiuiil  tntnnm  almost  alwav-t  grow  iu  conneotion  with  hone,  the 
enils  of  thf  long  bone:*  being  their  favorite  »e«t.  Thev  arc  also 
IVe*|ueHlly  met  with  springing  from  the  periosteum  of  (he  upper  and 
lower  alveolar  proecs.tc.".  where  lliuy  constitute  one  form  of  epulis. 
When  originating  within  tlie  iiiediilhiry  eavity  file  ciuiiiMii't  tiw»ue  of 
ilie  bone  be<^nu-s  "  exjmiuled  "  over  tlietii,  and  they  thii5  often  com- 
municate to  palpiUing  tingera  the  peculiar  sensation  known  to  snr- 


Ni 


iirrojf  iscRBASi 


georui  as  "eggshell  crarkliiig."  Tnae  ex]nui(^ioii  yf  bone  is  of  course 
iiu|)088ible ;  really,  ilie  tAd  Imnc  l<  alit*orl)ed  from  williin  hy  tho  tumor, 
ami  the  periostt'iini  lays  down  new  hone  on  tlie  jiurface ;  absorption  is 
more  rapid  than  the  new  formation;  the  ttarfacc  layer  of  hone  thins, 
yivldii.  and  cnickU'!<  under  preSHure,  or  is  actimlly  wanting  at  fpots 
where  puliWitiou  ic  iimrked. 

Tliese  tuiuors  are  for  tlie  mtmi  jiart  of  finiier  cunKistenue  than  (he 
other  varictieft  of  mrcoina  :  uiiiny  of  thcra  arc  finu  and  fleshy,  allhoujih 
others  ai-c  softer,  more  resembling  siKe-gelatin.  They  are  not  pulpy 
and  gruiijous  like  the  soft  sarconuita,  neitliur  dt>  lUey  presH-'Ut  tlie  fas- 
ciculated appearance  of  the  spindlc-colIcd  varietie-s.  Their  eut  surface 
has  a  unifonn  wicculent  appearance,  often  mottled  with  patches  of  red. 
This  rod-brown  or  maroon  color  (Paget)  varies  with  the  number  of 
giant-cells  present,  and  is  very  characteristic.  They  »re  often  encap- 
eulud  by  tlif  periojittial  covering;  of  the  bone  from  which  they  grow. 
They  arc  rare  after  middle  Ytd},  and  aro  the  Inoet  malignant  of  all  tho 
sart-oniata. 

BloodCtsts. 

Tumors  are  occaflionally  met  wttli  into  which  ho  mnrh  hemorrhage 
has  taken  pUce  as  to  mask  their  real  nature  imd  ff>  {five  tn  tln^in  ihe 
appeamtice  of  blood-cyst*.  The  nature  of  ihc^e  blood-cysts  ha*  only 
recently  been  uuderetood.  They  are  now  known  to  be  in  the  major- 
ity ofCTnew  soft,  ruiud.  or  spindli ■-celled  sarcomata.  They  consist  of 
bmken-down  blood-coagida  surrounded  by  nii  ill-defitied  layer  of  soft 
sarcoma  tissue,  which  is,  us  a  rule,  I'Urarly  revealed  by  the  microscope. 
These  c^roups  are  exceedingly  muJignanI,  and  hence  the  riecogiiition 
of  their  sarcomatous  ongin  is  ail  im|K>rtant. 


CHAPTER    XX. 

TBE  MTOMATA,  NEtTROMATA,  AND  ANOIOMATA. 

The  Myomata. 
.  DEFINITION. — The  myomata  are  tumors  consisting  of  muscular 
tissue. 


VASIBTIES. — There  are  two — the  striau-d  and  normtri:iU?d. 
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1.  Tlif  striated  tnyotnata  coiisisi  of  striated  qju»«cIu.  Tht'y  »re 
exce«diugly  rare,  only  two  ur  thrue  (•x«m|)!es  Ijavirii:  hi'eti  reoonled, 
aaci  thesi!  weruuoiigL-uiul.  Striiiti-d  irlLti,  ^ctionilly  with  [iini-KlriHtiK], 
<MM;iir  in  snrcomata  of  the  kidney  atiil  lt.>sti3  fouiwl  in  young  children. 

I.StT-ittKHl  inusclc-cfllla  Id  conponihil  growths  of  orgiin«  dtve!(>|n'<l  from 
ti«o  Wolffiiin  boly  are  pmbxhly  due  to  inclusion  in  this  body  uf  cells 
fi~on)  (lie  Bdjaci>nt  niu&cle-pluteH. 
2-  Tlu-  non-striated  myomata  tire  most  frwpiimt  in  thf  iiIituk; 
Ulf^'  occur  iiliio  in  lliL'  (.i-ostatu.  ttie  u-sophiigiis.  mul  tlie  stoniacli  and 
int-cstinuA.  They  frcijucntly  hi-t^oniu  jK-dunculalfHi  and  forni  polypi. 
T*tiO'y  are  much  more  common  tliaii  the  striated  growths,  and  probably 
'J'**"ai.'.H  originate  from  miiikcIu.  These  may  form  flistJnctly  ciix-nm- 
*-TiI»tHl  tumors  sitn-oundud  liy  a  fibrous  crainsnlt.  or  ill-definod  irn-sulET 

iiiin.£Sf4es  in  the  midst  of  the  muscular  tissue  in  which  they  grow. 
Tljcy  con-sist.  like  tlie  physiological  li^siie.  of  elongated  spindle-cellN 
*^**-li    rod-8h«iM?d  nuclei,  more  or  h-sw  isoUited  or  grouped  into  fa-sciciiH 
"*      various  sizes,  with  a  varying  quantity  uf  connective  tissue.     The 
tn«ast*uhir  ('lomenls  cither  prwonl  si  more  or  loss  mRular  arraU};eniont 
^_ '"'    |><i.ss  in  all  dii-ections  through  the  tumor.     The  blood-vessels,  which 
^|**~^    tifltutlly  not  numeraiiif.  are  distributed  in  the  connective  tissue. 

H  BHM::0NDARY  CHANGES.— Of  these  the  most  fretjuent  is  cal- 
'^''^ciation.  Hemorrhage,  mucoid  softeninff.  and  the  formation  of 
0'>^t>)  an!  ot'.casional1y  met  with;  akn  inflammation,  ulc^'nttioii.  and 
nooro»i«. 

*3ZiINICAIj  CHARA.CTBBS. — Clinically,  the  myomata  are  per- 
foo»lv  inniii-cnt. 


^yoma  of  Utenia.— The  aterua  is  by  far  the  most  frcrjucnt  neat 
"*     i*»yumiita,  aiiil  here  rhcy  constitute  the  so-called  "uterine  fibroid." 

"  fno»t  of  these  muscular  tumors  of  the  uterus  there  is  a  large  pro- 
P**'*tinn  of  counectivo  tisBUo;  henee  the  terms  "fibroid"  and  '•  fihro- 
~*yoinn."  This  is  the  case  especiiilly  in  rddcr  ;^iDWtl)«.  Thwp  newly 
iJf^dopcd,  however,  consist  almost  entirely  of  true  rousculur  tissue. 

"o^  either  form  firm  hard  ma-sses  imberlded  iu  the  uterine  walls,  or 
'     *M»?ct  into  the  uterine  or  abdominal  cavities.      Wh 


(In 


hen  projecting  mto 
Uterus  they  constitute  u  common  form  of  uterine  polypus,  They 
i<it  form  till  nfVer  puberty,  and  arc  commonc.it  in  elderly  sterile 


''^s^.lts.     Their  growth  is  u,iually  slow.      Pregnancy  causes  them  to 
**'"^e  rapidly,  and   they  undergo  some  involution  uf\«r  delivery. 


Tb«r  ficDcrally  alroiiliT  at  tbe  iiK-rio|iaiisp.  Tbcwo  lutnont  arv  often 
tntiltijile.  Tlii>  olilrr  oiiee  are  lialile  to  liecome  ealciHeil.  TlifV  Bl«a 
■Diui-tiuK^  (tii<iLT);o  uiumiii  Miftciiiiig,  wbicli  givex  riim  tu  iht*  funus* 
tko  of  cysts  it)  tlic  ttimor. 


The  NBtmoMATA.* 

DEFINITION, — Tlip  neuromatA   are  tumont  coni«i«Ctn;;   alinoit 
(^utircl}'  of  ucrvc'liwue.  ami  arc  iimoiig  tlie  rarwt  of  ii«h  ^ruwibn. 

Thp  trnn  "folse  neuroma"  hoA  been  ofiplied  in  many  pruwcba 
foiiiul  ill  raiin(M:tiim  witb  iutycs — libniiiM,  niyxoiimioii.K.  and  gumnij 
tumors  growing  within  the  ncrve-sbofttb  buving  been  inclufle>l  uh(l«r 
th'ii*  b«>H<).  Smnll  multiple  6bromatii  of  Kiiperficia)  n«rve«  an-  mxiif- 
tiuiiis  bfrfdiury.  Thi>  biitbuii«  cniLi  of  iivrvett  in  «tuaipi<  are  by  podi 
calletl  amputation  neuromata.  Tbry  otien  consial  only  of  fib 
tiiwiio,  but  may  contain  roUc^-np  ncrve-fibrc»— atKrmptfl  at  regcnpr* 
tiou  ratbcr  tbun  a  tumor.  Tbfv  urv  uonally  intimalely  eontiecl 
witb  tbc  cicathciul  ti^ut'  of  the  siiinip. 


HISTOIjOOY. — Tbe  neui-omatfl  mof>t  rommonlr  ranKtor  of  onli 
iiary  mt.'diiHBtt.Hl  ncrvt^fibrisi ;  ibcy  tbertforv  rt'st'inbl**  iu  wlniftu 
tbc  ocrcbro-tipinul  nerves,  from  wbicb  tliey  most  frc4|uenlly  gru 
Tbe  iKTve-tibww  are  iioMH-ialeil  wiib  mun.*  or  less  (Wiiiwlive  tiHiii 
Vircbow  ha.-(  dMoriltfti.  a»  exceedingly  rare  fomiaiions.  aliw»  tunio 
ojiiiIMiMe*]  of  non-im>ihinHi(.-<l  libn«  ami  of  ganglionic  tirrvc^lJMtiv. 

8BATS. — Tbe  true  neuromata  alway»  originate  fmm  pre-t-xiiK 
ing  uerve*tiiMuc,  either  from  tbe  i-runtal  or  5t>m  the  cpiiial  nrrr 

PHYSICAL  CHARACTEBS. — Neuromata  rarely  attaib  a  lar 
site,   bui   iiKunlly   exUr  as  Kmall.   baril.  t«iiigle  noduloa. 


CLINICAL    CHARACTERS.  —  Clinically,   the   neuromata 
perfectly   innocent   tumor¥.     Tbejr   often    ciiatv    txitu«iUerable   f*i^- 
Tbeir  ^ntwib  u  ^lovr. 

The  Anoiomata. 

DEFINITION.  —  Tbe  angioinnla.  or  vawiilnr  tuiuom.  ron«wr 
blooJ-vetweU  bcltl  iog«tber  by  a  Kmall  amount  of  eonneeiire 

*  If,  aa  MViu"  imilialili*,  n«Mr««i  urv  iiiit|{ni<rtUM  tmm  th»  Crr*hro-«|iliul  twvtn, 
DvORMiuUa  thuiild  W  cImmviI  «■  v|>il)|n<>lii   K'V'tl*''' 
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VARIETIES. — Tlicv  iuclude  ihe  vnrious  fornis  of  iirevi  iirid 
nni'tiriiitu  by  nnastoiuosis.  They  may  hv  divided  into  two  classes — 
the  simple  or  capillary  anj^iomata.  in  whicli  lln-  new  vessels  resem- 
ble chidlv  nonmil  r:i]<illariu!>;  vnil  tin- cavernous  or  venous  aT)};i(>- 
matu.  iu  wbicli  tbe  blood  circulates  in  :t  caveruous  structure  ttimil».r 
lo  tliat  of  the  c(ir|]ns  raverm>sui»  penif^.  The  cbaractcrs  of  both  lire 
We]]  shown  in  the  aceuiiipiinyiiig  ilruwiiigs,  nmile  fniiii  HjH'ciiiieiia 
kindly  lent  by  Mr.   Boyri. 

1.  Simple  Aiigiomata. — These  consist  of  rnrTiioiis  jutd  dilntwl 
utpiUary  vessels,  held  together  by  a  itiimll  quuntUy  ul'wniiective  and 
adipose  tissue  (Fig.  49).     It  is  doubtful  what  proportion  of  the  ves- 
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Ca|iinBrr  X^rai  from   Anty^Unpom    Tliwat  f<t  ft  Ohitd;    fnji,   v«kw>Ii  oT  new  (rowlb^ 

seb»  is  due  to  dilntntion  of  the  ori;;iiiaI  cnpillftries.  but  Ziegler  thinks 
tbnl  tnany  are  foniieil  thin  wnv-  Some  are  of  new  fnrmAtion.  Very 
irregular  dittitations  are  common.  The  cupillarr  walls  may  be  thin 
or  thick,  conitbting  of  a  double  iter  of  celU.  One  or  iwo  supplying 
arteries  cnn  be  seen  in  most  sceiir»n».  These  growtbe  penrnilly 
occupy  |.be  superficial  layers*  of  tlie  cutis,  and  form  the  pon-wtne 
xbiiuft  and  niothcr'a  murks:  tliey  are  «!ijrbtty  or  [lot  at  all  elevated. 
Other*  lie  In  the  siibeiitnneons  or  submiicotis  tissiie,  and  may  form 
Urge  tumotA.  Thi'ir  (,-n!or  is  re*l,  violet,  or  purple,  according  lo  the 
depth  of  the  ve^nds  and  the  rate  of  flow  through  tlicm  ;  the  most 
rreijiient  M)htr  is  red  when  nuperliciul.  IdiiiHh  wIkmi  oubeulaneous. 
They  are  probnblv  iilwavs  congenital,  though  they  may  not  be 
noticed  for  a  few   niinnlvs  after  birth. 
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Simple  angioma  is  often  uombinwl  with  lipiima.  glioma,  tiairuiuiu 
Sometiinca  cysts  containing  dark   lltiid  form. 

ll.  Cavernous  Angiomata.  —  Tlu-^v  »ri-  tlic-  vc-uoiis  vaitcular 
tuuiurs.  TUe^ruwtli  is  muilr  ii|)  oi'  inv^uhii'  libruus  iilveuli.  wliicli 
comiQUiiit^te  freely  V'itli  one  anotlicr,  anil  »re  lined  M-ilIi  lui  emlothe- 
lium  similar  to  that  of  the  veins*  (Fip.  iiO).      These  spHceft  hre  di«- 
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CaTornous  Nictux  or  Urvr-  Tma  •  womnn  asvil  V.  u.  latiiC  'Phit*  >x)iin<li.i)  *rt  Abrous 
WiUl<,  «oiii«  ci>nlftlntnK  bltiod-d^bri*:  t.  Wvct-cc-W*  (Ion  Urvti)  lawunt  wltlrh  lli<?  tcniwlh  In 
bnuiitled  1>]r  tblck  flbroiu  wkIU.    X  4<)i  redtiTOi]  Vi. 

tended  with  hlottd,  which  is  .iiipplied  to  tliftn  bj  numerous  vcsjtcls 
and  circulates  with  varying  dugrces  of  rapidity.  The  arteries  open 
directly  into  the  spaces.  These  growths  are  eoinimmly  of  bluish 
color.  They  may  be  diffuse  or  rorm  diHlinctly  eirciirascribed  Illinois. 
They  wiineiimes  exhihit  dinlirvrt  pulwlinii.  Their  favorile  ^ent  is 
the  skin  and  subcntaneou.i  tissue.  They  may  occur  alw>  in  the  orbit. 
mu.scle,  tivcr,  ttplceu,  and  kidneys.  They  may  develop  by  dilnfntion 
of  the  vessels  of  »  simple  iinfrioma.  They  may  be  ninyenjlal.  Inil  in 
the  liver  Zie;^ler  thinkw  tliey  develop  aftor  middle  iigo.  when  the  cells 
begin  to  atrophy. 

ANEURISM  BY  ANASTOMOSIS.— The  arteries  of  an  »«». 
especially  on  the  head,  become  dilate<:l.  greatly  elongatcil,  and  tor- 
ttions ;  perhaps  new  vessels  form.  Some  are  congenital,  others  fol- 
low   injuries. 
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CHAPTER    XXI. 

THE   PAPUiLOMATA. 

DEFINITION. — Tbf  |ia|jillumata  are  new  formatioiu  ressubUng 
in  rtriifture  ni-diiian-   piipiDa;. 

HISTOLOGY. — They  con.«i!*i  of  a  biwis  of  oftt-n  riclily  it-llular 
c<niiii'rtivf  li.jsue,  wliich  seuils  toward  ibi;  surface  nuiuerous  pupil- 
lory  processes,  each  supporting  blootl-vcswiH  wliivb  end  in  a  capil- 
lary nt'twork  or  (tingle  loop,  the  wliolc  boiiij^  enveloptnl  iu  a  cover- 
inji;  of  eiiichcliiim.  The  |>apil]ie  may  be  pbort  ami  simple  as  in  an 
oriliiiiirv  wiirt,  or  lljey  muy  be  luti^.  ilelicttle.  bniucbiiiv,  giving  i>fr 
s&ronitary  ami  tertiary  ofliictii,  nnd  very  numerous,  ha  in  villous 
ttunor.  Tbe  cnvL-rin^r  epilbeliiini  in  tilcin-^roulftR  is  lliick,  hard,  and 
fltntificd.  nml  may  actually  Liind  tlie  papilbe  iiitu  a  i^M  iiia^;  but 
on  miicons  iiieitiliniiieM  Ibe  xlondor  vascular  procosKcs  are  covered 
bv  delicate  epilliclium.  and  ibey  are  corisequetitly  ca-iily  lacemble. 
Warts  on  seroiis  mpnibnincj)  have  ofn^m  for  eovering  only  u  single 
layer  of  eudotbelial  cells. 

SECONDARY  CHANGES. — IIoniftrrhajp>ftnd  ulceration  rwult- 
Uij:  from  injury  ran  barilly  be  daji.'^t.'d  under  this  bead;  »o  ibe  only 
ini|Hirt4iut  i,-liuu}:v  iit  ibal  t«  epittielionm.  In  a  wart  all  the  cpitliu- 
liuni  is  on  the  surfin-c — no  matter  how  irrejjular  that  surface  may  be 
^-«f  tln'  cutiMi  onw  the  fpitliclium  be};ins  to  invmle  the  latter^  llie 
wart  has  become  a  cancer.  Pigmented  wartA  not  nncomnionly  form 
on  the  face  iu  old  age,  and  it  is  as  well  to  watch,  but  not  to  irrilaie, 
tbum. 

VARIETIES. — 1-  The  ordinary  skin-wart  witb  its  coverinji  of 
bard  si)uanioufl  epidcrmin.  Coudylouiata  and  venureal  warts,  frota 
the  irritation  of  tbe  secretions  i>f  Hun  Miren  or  gonorrbtcn,  deserve 
I  special  mention.  Tbese.  tbongii  covered  bv  it(|minious  cpitbrliuiii. 
■re  much  softer,  more  vascular,  aiid  more  luxuriant  in  gniwtb  limn 
tbcordinarj- akiu-wiut.     They  affect  warm,  moist  jtarta.     ll.  Tbe  »oft 
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wurra  luiil  villous  tuiuura  of  all  lIlUt.■l>u^  Hurfacea,  eliunirliTiziil  luuklljr 
b^v  King,  ilelicmii'  coinpouiKl  |)U|iilln-,  ibe  torif^u  und  cliifk.  the  larynx 
unti  tilt?  hladdoi-.  being  nintut  uhvn  alTectc'd.  Z.  Ooms  i.-oiiiini>lice>  mi 
|ni|)iUuui(itu,  but  ai>  ttie  e{iideruii)i  ihit-kena  uu<i  is  prvmvU  iiitu  tbe  00ft 
parU  hy  llie  kuvt  tbf  [lupilbe  ultiiiiutpty  atrophy.     4.  Boma  aom* 
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0Mdpn  u(  Wut  nil  Ekin  i>r  Ab4<>HM!n:  ^.  «plih4'Uiim;  ^.r  fmnnrvTlwilaaKf  contlnimN 
■[dfk-rniU  Kiid  mtl>:  j.  Mttimiitallatii  of  hum)  «pidcnnlt  ilcrp  iluwn  Ivtifiieti  Ibc  iMptila, 
looking  In  MTtlun  Ilk*  Urflu  aoiu.    x  ML 

inches  Ioo;j  occaxioimllv  Rprinjj  from  p«rts  of  tlie  sl(iii :  they  rnnaht 
fit'  epilhelititn  nnd  Kebuceou»  secretion,  and  ori(*iniite  from  HehaowtDi 
folllclw  or  from  a  wbnceouf  cyrt.  It  in  iwid  iliat  long  papillxt  project 
into  tlietr  l>iis««.  so  tbvy  iwetu  Im  Ik*  ulUcd  to  warU.  The  hwfv  mttai- 
be  reaiOTMl  with   the  horn  nr  it  will  recur. 

PHTSICAIi  CHARACTERS— The  ortJinary  wart  is  a  hard, 
sbniptlv  tdevuicd  liiilt.'  mtv«.  npparcntly  of  epithelium,  prcacnting  an. 
im'gular  t"  wrariT  ")  siiriiic*'  nflen  ilividetl  liy  deep  fiwanrcs.  If  iK 
inresting  epitbeliuu  be  abiui(bint  or  tlie  papillic  be  very  short.  1 
roundoi)  xuiv^*  bnvinu  a  niorely  furrowwl  durfncf  rwnilta;  but  a^  ihw 
{lapillic  k-iigtliL-ti  nni|  i\w  epithelium  thinii.  the  growth  presents  first 
cuultllowrr,  cbeii  a  bruiichi-d,  and  filially  a  viUous.  apjiearaiice.  th.^ 
latter  appesnini-e  tH  bi't't  tteeii  on  pindng  ■  "  vilb>Uf<  tumor"  of  ih 
bladder  in  unter.  when  the  deliejiie  long  papillir  flout  up.  They  ana* 
exceedingly  vaw-uUr.  Pajiillomala  of  aenMw  mnnbranwi  oocur  iistialljr 
an.  email  oulgrowtbe  from  tiynovinl  raembraiiw  iu  ebrouic  joint  ilii 
On  ftoetioDof  a  [lapitloma  the  relniion  above  rieM>nbed  between  DtmBM 
and  epithelium  in  neen,  even  with  ibe  liukoil  eye. 
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SEATS. — PapillomutA  always  originate  from  ttkin.  from  mucoiiR  or 

tfe^j-oaiK  metnbr»no5.     They  most   frc<|iicntly  grow  from  prc-i'xisting 

;>ii.|>ill»;  Btmietimos,  however,  they  occur  whei-e  no  papillne  exist, 

<*|*f-ii»ping  directly  from   the  suhepithylial  I'yimective  Usaiie;  thi»  is 

L-ase  ill  tlie  ittoiuaeh  anil  laiynx.     As  all  new  };rowtha  on  free 

stt  r-fia.^cf-s  lenil   to  hectime  "papillork\"  il  is  probably  the  riwnlf  of 

il»^-«*icttl  condition.*.     A  wan  wouUI  thus  be  o  fibroma  becotne  [lapil- 

1iy  «u  aociilent  of  position,  and  {mpillomata  a^  a  cln^  woiiKl  dis- 

C?X_.INICilL  CHARACTERS. — Wart**,  pjitbolo-riially  K{ieskin<,'. 
art?  Cjuite  innocent.  They  m-iiir  in  cliiUlbond  and  early  ndtilc  a^e 
cti  ie'tfly,  wpeciallv  itfx'ii  Hie  hundj*  ainl  face.  They  may  Ivo  flinglo,  but 
"|>o»^  the  hiiniU  are  commonly  multi[ple;  tliey  generally  tliitappear 
«rt€>«-  a  time,  often  years.  VVarti?  on  murons  wui'faL'es  give  Innibie, 
,Aikil  tnav  eause  dcflih  by  bleeding:  in  the  bliuUler  (lifReulty  may  arise 
""•^w*  obstruction  to  the  inflow  or  outflow  of  urine,  the  urethral  orifice 
boiuj^  a  favorite  seat.  Lastly,  llie  tendency  of  warta  and  warty  jtur- 
,tM_-o-(^  (ichthyosiM  linj^uie)  to  becxime  epitheliomalou.-*  in  advanced  life 
jmu»%t.    be  reiueinbereil. 


ciiAi'TEu  xxrr. 


THE  ADENOMATA. 

■Definition. — The  adenonrnta— or,  9»  they  are  more  comiuoidv 

'^^''^'^l.  glaudular  tumors — are  new  fnnnations  uf  fftand-liseue  more 

*"  Ions  iiiypical  in  silriictiirf.  iiavint;  an  abiioniml  relation  to  the  ti<(«iie 

"^itid  it.  and  incapable  of  perfnmiing  the  fiinction  of  the  glnod  ihev 

'•ttitate.     Their  dncu  do  not  enter  those  of  the  gland  whence  they 

HiBTOLOOT  AND  VARIETIES. — In  structure  t>ie  adenomata 
^'**Mtiblo  the  nicemrvc  or  tubular  >;land!«. 

1  -   The  racemose  adenomata  consist  of  numerous  saccnieit  or  acini 
"tied  with  rtmall  opiliielial  eelU,  which  are  often  two  or  Uiree  layen« 
''^'p.     The    acini    communicate  with    eaeli    other   and    are   ;rnmpeil 
^Rother.  being  w,')Hiniie<i  merely  by  coniieriJve  tissue,  in  wbidi  are 
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contained  the  b]iK)(l-ve»»uts.  The  connective  tissue  varies  in  amount; 
wht'ri  much  in  excess  ol'  the  normul  the  growth  is  called  an  adeno- 
fibromft.  !t  may  rpsemlile  tlio  Tiomial  tissue,  or.  if  growing  rapi'Ily, 
it  will  Ite  much  iii<>r<>  richly  celliilar,  contaiiuDp  round  and  spindle 
elements:  absolute  anutomical  difttinrtioii  between  Aiich  growiliH  and 
jwrwurijita  is  inipnssiMi!.  Tlie  structure  of  these  turnure  is  well  shown 
in  the  ticeoui|tanying  drawing  from  a  t({>euimen  kindly  lent  by  Mr. 
CanilJe  (Fig.  r,2). 

Km.  52. 
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All  growths  originating  in  glandular  organs  tiiiiy  he  aasocial^d  with 
nion.'  or  less  glandular  structure.  In  the  niiimma.  for  exaui()lv,  sar- 
floma,  myxoma,  ami  other  fonus  of  tumor  ar«  often  so  intermingled 
with  theglmid-tinsiieof  the  orgiiii  tlmt  it  bi'coinps  diflirnlt  to  say  which 
is  the  prcdouiinunt  wtructure.  In  iimny  ciisei*  it  is  evident  thai  (he 
development  of  »*uch  tuniors  i«  accompanied  by  an  increuHe  of  the 
gland- lisjiuc  amtiTigst  which  llicy  grow,  Tlm^  are  jtroduced  mixed 
forniH — adeno-Bsrooma,  adeno-myxoma.  etc.  Thene  are  not  adv* 
nomata.  because  the  stroma  in  nut   iliai  of  nuniml  gland. 

1.  The  tabular  adenomata  grow  from  mucous  memhmnes,  nnd 
CQlisUt  of  grijij[>fi  i>f  tuhulcB  lined  with  epithelium.  They  will  be 
again  alluded  to  hereuftoi*. 
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DEVELOPMENT. — 'I'Iil-  adtnomata  almost  always  orignate  from 
pre-exist iu!^'  ^luml  atruciui-es.  Tliey  jifnerally  ^rowBlr.inly,  anil  prob- 
ahly  fnmi  syine  liithvrCi)  nuiescfnt  coii^i'iiitally  niis|>la*-cil  nnlirnciit ; 
otherwise  it  i»  difKciilt  to  oxplaiti  ilie  4-oiu]il(>tc  ouinipsulatiuTi  iind 
separation  from  the  liomiftl  {jland  which  dislingiiish  adonnmn  from 
localized  liypfrtrypliy.  The  latter  swelling  reiiiaitif  in  intiinate  rela- 
tion with   the  gland,  and  i."  prnliably  of\en  of  inflammatory  origin. 

SECONDARY  CHANGES. — The  uiosi  (h'ljui'nt  of  ihew  i«  fatty 
deffenerafcion  of  thn  epithcliuui,  which  may  i^ivc  rise  W  the  fonnatioii 
of  ^malt  ciLseoii.><  masses  in  the  finnvlh.  I>ilatation  of  the  mutuIcm  anil 
tnhules  into  oysts  and  mucoid  softening-  are  aUn  common.  The 
ori;riti  of  eaiieer  has  several   lime'*  heeii   traced  to  an  adenoma. 

SEATS. — The  word  "ailenoma"  hii>  tfcen  iooitely  used,  aa  above 
pointed  out.  »d  oti  to  iuvlude  all  new  funaatloud  of  ghuid- tissue.  It  i» 
dc-aeribe<l  as  occurring  in  the  followinj;  orf;unn  : 

Mamma. — This  \^  much   the  most  common  neat  of  adenoma,  or 


Adtnn  ni>TT>ina  of  tbunua-  Kbnwinc  naw  growth  of  fluid-Mructtin  Mid  vf  connect! v« 
Uhii*.    y.  ino.  re<1ii[-«l  ^ 

ralhw  of  adeno-fibroma:  for  u  glandular  tumor  which  is  i'tructunilly 
iudiBtinguiahablu   fiom  iionual   breaHt  is  verj-  rare  (I'ig.  -iS).     Tho 
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Brmn^einRRt  of  the  epitlielium,  the  nurnber  and  Bitt*  of  the  apaix^. 
\]ir  |iri>]K)rtiiiri  of  stmiiiu.  iittit  tht>  initiilx'r  of  rells  it  (vnilitinM,  i.s  tiioi'c> 
or  luj«^  iiFitiuruial  (Fjj:.  /V-J) ;  hciirr  lliv  secuiid  uamn  iw  generally  moot 
Hjiplicable.  ThcHe  tiinior»  art-  cuUed  also  "cbrouic  mmuamrv"  lUil 
"adi'noiii."  They  arc  enc-api-iiled;  round,  oviil.  <ir  loliiilatiHl :  lying 
in  or  on  llie  hreiust.  Tliey  arc  uf  hard,  I'lin^tic  foiit*islencT:  their  si-c- 
lion  is  (.■nnvox  ruthcr  thmi  cujijiud.  of  fibmus  up])«iraiic!e,  often  lobii- 
]at«tl,  01-  Stowing  dixtiiict  jilits  and  &  vacemo»Q  structure  even  lo  ihe 
miVed  eye.  ThesMj  tuinoii*  are  most  counimu  in  early  life.  They  may 
be  iiiiilti]ilo'.  Many  arleno-fibronnua  ronuuii  cyntv,  which  may  he  xerx 
niinici'oiis  and  vary  in  size  from  sliglir.  diliitntitms  of  ducts  and  aeini 
up  to  ravilift*  holding  some  oiincts.  They  i-ontain  y<*IIow  mnooid 
fiitid,  which  may  be  reddish  or  brown  from  extriLvufiuCvd  bbjod. 
Many  are  lined  with  cyliiidriciil  cpicbelium  like  that  of  the  gland- 
spaces,  but  oihoi-s  appear  lo  be  formed  by  loetilizwi  w)fteniiigs  of  the 
sirotim.  At  first  ihey  appear  on  section  like  irreguUir  and  brjincbed 
fi!!>sure!»,  then  like  space*  full  of  flitid;  hut  in  other  caswi  these  are 
ahuost  completely  filled  by  pupillary  fibrous  p-oiviha  covered  by 
eubind  epithelium  whieh  prow  in  fratii  their  wiill.  Tliwe  rystic 
gniwthx  are  oallcii  cyetio  adenoma,  or.  if  the  stroma  is  richly  wllu- 
lar,  cystic  adeno-sarcoma. 

The  uon-cvslic  gn>wlbs  tiiiixt  be  diMliuguiahed  fmm  local  and  gen- 
eral  hypcrtropliies  of  (lie  gland. 

Ovary. — Many  couipuund  ovarian  cysts  aru  really  cysiie  tubular 
adeiioni:itu.  and  oftt'-n  contain  piipillary  gi-owths  (Fig.  54). 

Testis. — No  pure  adenomata,  hnt  mixed  tumors,  like  those  in  the 
parotid,  occur. 

Prostate. — Some  of  the  tumors  which  fonn  in  thiji  body  in 
adviviiff'il  age  contain  glands  an  well  siA  iuui>cle  and  connective  tissue 
(adeno-myoraa). 

Thyroid. — .\part  from  the  hypertrophy  of  endemic  goitre  and 
Graves'  dLsciiiic.  distinct  ertiM[>suk>d  iiitnors  having  the  Htmclure  of 
the  thyroid  occur  in  its  substance. 

Parotid. — Pure  glanrlnlar  tumors  arc  infrccjucnt.  and  the  gland- 
epithelium  ijt  generally  very  atyjiic™!.  Fibro-adeiiouiHta  are  com- 
moner; but  the  ordinary  "parotid  tumor"  is  '"mixed,"'  containing 
cartilage,  miicnuR  tissue,  etc.  The  otlier  salivary  glands  are  much 
more  nirely  affected. 

Liver. — Small  cncap^ulcd  lumor«  having  the  structure  of  the  liver 
are  rarely  found. 
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CHandB  of  Mucoua  Membranaa. — Itat^omojte  glnnde — mucous, 
Brunner's — mmy  hvi)rrtm|iliv  like  ibe  above,  (ilnmi* tissue  entora 
largely  into  tbu  siniciurf  of  aoiiie  ol'  tlie  "inucoits"  (kjIvih  which 
i^prtng  from  every  lucicous  inetiihniau.  espcciulty  in  caurrlial  statuH. 
In  80m«  ca(t«s  tlie  glaiiUs  probiiKly  enlarge  jirimarily,  projiNit,  imd 
become  polypoiJ.  In  otber  cjijtes  it  ii»  ttioiigbl  dial  locjiliicl  increase 
of  connective  tirisuc  IVdiu  iuHuiuumlioii  uiay  ueccssitalc  luvrL-aae  of  t)ie 
epiibelial  atructures  iti  relation  witli  it.  lV1y|ii  of  Oiu  uotw,  stomach, 
intc^tincts  rectum,  and  uienis  arc  examples.    The  connective  Ussne  is 
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Ptplllsry  Groirtb  Ib.-I'lv  an  Ovarian  VyrX.  iT--ji^tliiK  rh>iD  lu  wall  (u|:  T^ey  coiuiM  nf 
■aa  Miinmllro  Ilaaite  i.r,.  nintaltgtiig  many  braiii'licl  n^lln.  rovonxl  hj  a  layer  uf  coliunnnr 
Klt»l«}.    i^ecoiKlarTpTooMMHaTOUUiiJvrauai;!).    >:  V>.  Kdui-t^  ^. 

floft  and  oedematotiti;  ibe  Kiirfnce  U  roverwi  by  ibo  opitboHum  of  ibe 
pun. 

Sebaceous  and  Sweat-Glands. — "  Adenomata  "  of  thcxc  ore 
hypertrophicR  mthcr  than  tumont,  being  iinifomi  enlargements  of  tbe 
glan<U.  Fijr-  ■*>■">.  froin  a  specimen  of  yU:  Boyd's,  sboww  a  «ma1l  por- 
tion of  a  MfbaceimB  "adenoina"  fmni  ibe  cbin  of  a  cliild. 

Calcification  of  the  cpitliclial  uiiutst^Jt  nmy  occur,  and  Mallierbc  bim 
>ibown  that  iKwitiejilinn  of  rhe  fibrous  s^tmma  iimy  also  take  place;  sueh 
tumors  are  rare,  find  have  boon  called  "  osleoniatii "  of  the  slcin. 

Adenoniaiu  alToril  further  support  to  Coliuheim'd  view  t-vnveniiug 


tlu-  naturporinaligDancy  (p.  1-^1).  Atmoi*!  inviiriablyui  ii<]«Domft  or 
.ftdeno-fibrotiia  provpH  [K-rfcctlv  iiimH'crtt.  But  now  anil  again  aurm 
loccur  wliich  iippc-jtr  ciinioalK  i»u«l  microfKropically  to  be  onlioary 
'  ttdeoomaUi,  but  wbtcb  recur  IocaII^  after  removal.     It  ia  no  oxplaa»> 
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LabnW  nf  •  ^fMM><nta  AdeBomn .   r-t.  rontwf^lTtt  ii*um>  ronMtvbw  manic  r*11*.  KBd  R«n 
llMt  nip'iilr  ami  w-ptit.    <■   f^nutc  lull  »r  •■plllidUkl  cvlk.  Arvr  of  which  >hi)«  il(iw  of  lUlj 
drxitM'nlliii)-*  rlr«r  *piuv,  puihtiiK  nwla-iia  mIiW,    In  iMrsvf  iMT<nils>  •tr|eo>i(-rail(in  I*  wfV 
iSBiimliBili-stnnr<yr),    -;  an. 

tton  to  enU  tlino  Mimtmala.  Afniin.  iliorc  nrp  M.'VDrml  caus  on  rMord 
of  grneralixittion  of  rumors  havin^r  the  ulnirturc  uf  norniitl  llivmii] ; 
also  tome  of  ovarian  a<)cnonia. 

The  Iiiinina  of  niwiiio^*  adeiioninin  are  winn'iimf*  fill^-d   np  nith — 
rpithrlial  cv\h~,   il  '»  llieti  im]Kwiblc  to  ilihtingttiab  ihetn  mii*ro;wopi< 
ollv  fmin  iwinrliiDi  in  itii  (>Ar)if.wt  Nto{iv — that  of  niiiliiplication  of  «fn- 
ibvliaui.     lmli-«il.  On-  oripin  of  niiiciT  from  adi-nomsta  has  wrpnil 
iiiiii<s  Iwn  prr»vit|  niit'roscfipic-nlly  nod  rlinitiillv. 

An  ffuniiiiia-tiN.<4ti«>  )ia».'<r.4  inH^-nrtibly  into  RhrouH,  it  w  ofii^D  impoa- 
•ilile  to  tHiy  witli  cviininty  whirli  uam« — adeno-fibroma  or  adcac 

C()uia — alivuld  be  applird  tu  tliv  xuvma  uf  u  ttunor  containing  gUnii " 

tiwuio. 
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THE  CABOI>IOKATA. 


DBPINmON. — Thif  cnrcinoraaiii  or  caueeinsre  most  ii.typical  new 
foruialions  of  celb  of  Uie  tpitliylittl  tvpe,  groiipetl  irrefjiilarly  in  tlif 
alveoli  of  a  more  or  less  dense  fihi-oid  ntroinu.  The  "HpitlK-liiit  type" 
implies  origin  froiii  epi-  or  hypoblast,  and  the  abHenc-e  of  inUfrcoHular 
substance;  itUoe«  not  iujpl_y  any  siR-cific  fynu  of  cell. 

Tho  ulveoLoj  structure,  seen  on  section,  butt  caused  it  to  betuid  iliut 
^•ancur  is  au  aLypiml  ^biiid-structure.  Every  tumor  is  »typk-jil  mor- 
|)holo;;icalIy  and  pby.-iioloj3;icallT  :  olniatt  all  itn^  so  stnir rurally-  In 
«.^icer  we  have  epithelial  celU,  oRon  of  the  most  abnornml  form,  611- 
iti;;  up  the  litmiiia  of  gland-tubes  (if  it  start  from  a  gland),  bursting 
through  their  baseiimiit  or  limiting  lueuibrutie,  amt  nimilyiiig  m  tho 
spaces  of  connuclive  tissue.  The  only  type  for  sueb  a  pmcess  as  this 
u  ibe  duvelopmeot  of  a  gland  (like  the  liver)  by  gi*owtb  of  solid  hypo- 
lUstiv  rodx  into  a  UHSoblaKtic  istrumu. 

HISTOLOGY. — The  defiritlion  shows  thai  we  bavp  to  deacribe, 
tirsl,  the  epithelial  cells;  and,  iweoudly,  the  stroma  which  forms  tbe 
vpaceA  in  which  they  lie. 

The  c«U8  are  cbaracteri  zed  by  iheir  large  size,  by  the  diversity  of 
their  forms,  and  by  tlic  magnitude  and  proiui- 
iienoe  of  iheir  nudei  and  inn'Ii'oli  (Fig.  .Id). 
They  are  rouml,  oval,  fnKiform.  caudate,  po- 
lygonal— exhibiting,  in  f^Iiort,  every  diversity 
<if  uulline.  The^e  variatiouH  in  lorin  are 
principally  owing'  to  the  miiiual  pw-ssurc  to 
which,  in  their  growth,  they  arc  subjected. 
Tlie  nuclei  are  large  and  prominent,  rouri<l  or 
<ral  in  shape,  and  coulain  one  or  mure  bright 
nncb-oli.  The  Tnu-lei  are  perliiip^  most  fre- 
<iurntly  single,  but  two  are  often  met  witli,  and  in  the  oofler  and 
more  rapidly  growing  cancers  there  may  be  more.  The  cells  lie 
loroely  in  the  alveoli :  no  stroma  passes  between  them.  The  cells 
»iipidly  nndci^go  retrogreBsive  changes;    hence  they  usaally   conuiin 
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nidlecular  fiic.  Someiitnn'  eo  iiiuiiy  huvu  been  ilefltmyed  tlini  more 
tree  nuclpi  than  rclls  nre  visible.  Cella  precUoIjr  similar  to  tlicw  are 
met  wirii  ill  other  niorljiil  gruwlliK.  uiid  al»o  ill  the  aoriual  liseues. 
There  ifi  tiiiiM  no  tpcclji''  "' caiiccr-ucll." 

The  etroin&  varies  conttidcnLhl^v  itt  aniouiit,  being  much  tuoro 
flbunchilit  in  »ome  specimertM  lh»ii  in  oiliers.      It  <v)iist.-<rs  nf  a  tnoro  or 

Ic!w  iiL«tinciI\'  filirillnted  iijwiR>  iirmnjied 
80  iw  tu  fiinu  alveuli  of  various  forms  utiil 
Biziw.  within  which  ihf  cells  are  ;iroii|)«l 
(Fig!^.  fi"!  iimi  .*)!*).  It  is  not  closelv  con- 
nected witli  the  celU.  niiil  none  [>eiietrateii 
between  tbieni.  Tlipj^e  alveoli  eommuni- 
ciLle  with  one  unnlber,  so  tL»  to  form  n 
coniionoiis  cavernous  «v»iem.  The  cha- 
fBclere  of  the  stroma  vary  with  its  rate  of 
growth  :  if  this  U  rapid,  it  irill  rontntn 
some  round  uud  KpinUle-shuiHHl  uelU  {we 
Figs.  01  und  ()ti) ;  if.  on  die  otber  hum!. 
it  w  slow  or  hiis  aho^jether  crime*!,  the 
tissue  will  contiiin  few  or  no  cells,  and  will 
be  denser  and  more  6broU!*  jd  chni-aeter  (Fig.  59),  The  latter  is  the 
condition  iu  which  it  i»  uiunit  eommoolv  met  with. 

In  ibe  stroma  arc  the  blood-veesels.  These  ai*e  often  veri"  Dumer- 
ous,  and  fijrm  a  close  network  round  thealvTOli.  They  are  limitod 
to  the  airoma.  and  never  pass  into  the  epithelial  ma^^es.  This  ilitftri* 
bution  of  thv*  blood- ve.'ssels  is  im|K)rtaut,  a^  disliiiiniishinp  ihe  t-arcino- 
maui  from  Thr>  sairoumtn.  excepting  some  alveolar  sarvoniuta  and 
tumom  apnnging  from  endothelium. 

Lymphatics  havi-  b<H.-n  shown  h_v  MM.  Tomil  and  Ranvjer  to 
conimunicate  free]}'  with  the  alveoli-  This  explains  the  grewi  u-iideucy 
of  cancer  to  infect  tlie  lymphalin  gland.*.  In  fact,  th^  alveoli  may  be 
n'garded  n»  dilated  lymphatic!',  for  the  epirhelial  columns  grow  along 
lymphatic  spaces — the  liin«  nf  least  rcitistiince. 


Tlie  .circular  simma  frnoi  a 
8elrrhn»nrili<:MuiDiiu)i  Tht  cilb 
hmvf  hve»  rvnicivvi]  liy  pvodlttni;. 


DEVELOPMENT. — The  i|iiesiiou  of  the  genwiB  of  carcinoina 

involves  timt  of  the  genesis  of  epithelium  generally.  It  ismaintainoil 
by  most  histologistji  that  ei)ilhelium  can  originate  only  fi-om  epillielinm, 
and  that  the  epiblatit  and  hypoblaxt  are  th«  !u>urce!i  from  which  all 
epithclinm  isMil»wi(m'nily  ilerived.  Othei-s  state  that  epithelium  may 
otigiuate  aUu  &om  counective  tii»uu.     A  like  diflerunce  of  opinion 
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exists  BB  to  die  source  of  the  epithelioid  cells  of  imnccr.  ftj  manv — 
as  Waldeyer.  Tliiorscli.  aiul  Billnitli — tlieyare  rcpinled  as  origiiiivting 
only  frutii  [irt-existing  e])itlieliiini.  Otlient — ani(»iifrst  whom  are  Vir- 
chow.  Lucke,  UindlieiRclu  ami  Kleb:- — mainlititi  thai  lliey  tdhv  be 
derived  hIso  from  celli^  belonging  to  the  cunneetive  tissue.  It  in  also 
tjvtieveil  Ijy  some — as  Kijster — ihrLl  many  aiticers  originnte  from  iho 
eiiilotlieliiim  of  the  lymphatics;  i.  e.  j^pccialiiieil  cotinective-C>s.«ue  cor- 

pusclcA. 

Nearly  all  nwlem  nbHervatiuns  (eml  tosujiptirt  tlie  epithelial  oripiii. 
This  reiiilers  it  impos-sihle  lor  true  caneer  lo  ik-velup  in  any  iiiCf*o- 
blttstic  stmcture.  Cases  have  been  reporte4l  of  primary  cancer  in 
lyrophatic  planfis.  in  Sone,  in  the  mcin brand's  of  the  brain,  etc-  Hero 
eitfier  some  umsiH  priiiiaiy  j^i-owlh  wbidi  gave  rise  to  tia  symptoms 
hun  been  overlooked,  or  )>omo  abuormtility  has  existed,  such  m  u 
deiaehod  plec^e  of  ni»inma  lying  near  the  axillary  glnnda  or  frcial 
inchision  of  an  epithelial  rudiment ;  or  the  growth  was  one  of  those 
NirconiHta  nbieb  can  be  di»tinguif>hcc]  from  true  cancer  only  by  the 
dottcst  exauiinatioti.  or  even  by  working  out  tlieir  development  (iilve- 
ohir  mrciimala.  eylindroitinta). 

Epithcliitl  cells  are  said  to  occur  round  a  cancer,  but  quit*  isolatoil 
from  it,  lying  in  connectire-iiiwue  apace**.  This  ittolation  ia  very  diffi- 
cult to  prove,  and  does  not  necesi^itatc  the  origin  of  the  cells  fi-om  con- 
uectivc-tisMuu  elumeulji.  For  they  mity  have  been  carried  by  the 
lymph-stream,  aided  by  the  .njiontaneous  movement  noted  in  cancer- 
Ccll-*  by  Caniiall,  Often  delicate  chains  of  cell.s  one  to  two  inches 
long  Imvc*  been  traced  between  a  main  growth  and  an  apparently  i»i.i- 
lated  nodule;  such  a  chain  might  easily  be  intcrnipted.  With  better 
appliances  and  nioi-c  careful  work  the  reported  ejuies  of  primary  iM<.wa- 
bhistic*  riim-er  are  getting  fewer  iind  fewer. 

It  i.^  most  probablf,  thercfnre.  that  a  cancer  origina ten  either  in  the 
growth  of  a  resting  embryonic  epithelial  rudimenl  (Cohubciui)  «r  in 
the  mnltiplitiitinit  of  Bome  epithelial  cells.  Other  conditioiiB  being 
favorable  (sec  "Malignancy"),  the  ccllrt  burst  through  any  baAcment 
membrane,  and  grow  in  the  connective  itMue  along  lymph-space*  and 
fhannels.  Wf  then  have  epithelial  cells  lying  actually  in  the  l^-mpb- 
curreitt.  where  iliey  wouhl  naiumlly  multiply  very  rapidly,  being 
bathc«I  in  nutrient  fluid:  no  glandular  infection  is  caKy  to  explain. 
Where  re-sintancc  is  great,  the  growing  cell-columTW  are  nurmw ;  wheru 
it  is  slight,  they  widen  out. 

The  couuectivu-tissue  bundles  of  the  part  at  Erst  aluue  form  the 
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stroma,  but  rounil-ce'lled  iiifilinitiim,  |m>l>;ilit_v  tlie  rv6iilt  of  more  or 
\wti  inu-ns«  inlI»iiiiiiiiiioii  excitct)  hy  the  epithoUal  iiivti«ioD,  mod 
nppciirs.  Thf  riMimi  i-vlU  prulialjly  form  fibroiti  tii<«nc  wliicb  wii- 
tracts.  At  first  olber  elemonts  of  tbt;  |iari  may  |iei*iiil  iu  llie  stroma — 
tr.  y.  fat-celU  in  llie  breiu^t,  plain  tuu^cle-fibre  in  the  prostate. 

With  tliisniotlpof  jfrowth  ilif  i-ureiuomatii  never  become ftn-a(«>.nlwl. 
but  gniiltially  intiltrare  siinoiindinji  structures.  This  proftfjw  of  infil- 
tration is  vcrv  cbaraclemtic,  and  i.«  mi^re  marked  in  <:ancer  than  in 
iLuy  of  the  malifrnont  ^ruwlhs.  A  zonu  of  smull-cflltiil  inliliration  i» 
seen  for  wime  ilixlaiic*  around  the  confines  of  the  lumor.  so  that  there 
is  no  line  of  d^^mart-ation  between  it  and  tlie  nonoal  stntctures. 
(See  Fig.  58.) 

SECONDARY  CHANGES.— The  most  im|»ortant  of  tbese  i» 
fotty  deffonoratiou.  Tbiii  always  occui's  lo  a  <^r«:-aier  or  less  extent 
in  all  tlic  varielicH  of  earciinoma.  The  more  rapid  the  gmwlh,  Uie 
enrlier  does  tbiM  retrogressive  change  take  place  and  the  greater  is 
i(n  extent;  henre  it  ia  ut^ually  mo^t  marked  iu  t-neephnloid.  It  pro- 
duces softening  of  the  growth,  which  in  nfldi  rt-rhicod  to  a  pnlpVf 
crcnm-liko  rnn.tistrnre.  Hemorrhage,  pigmentation,  mucoid  and 
colloid  degraneratioo,  ttiay  alira  occur,  with  cyst- format  ion.  Cysts 
may  \*c  >iue  ulwi  tn  lihickinir  of  iluct4 — i-.  ij.  in  the  mammie,  Caloi' 
flcation  and  true  oesification  »iv  very  rarely  niel  with.  Konnulioii 
of  an  abscess  i:*  rare,  but  important. 

VARIBTIBS. — The  celU  vary  tuarkoilly  in  character  according  as 
they  spring  from  stratiBe'i  epithelium,  columnar  epithelium,  or  the 
epithelium  of  neinoiw  filandf.  Tliey  iuherit  In  a  ;;realcr  or  low  extent 
the  form  and  lendcncii-s  of  tlie  variety  of  epitbeliuni  from  which  tlicy 
originate.  Thus,  cells  of  cancers  springing  fnim  «tratifieii  epithelium 
tend  jiI?o  lo  undergo  the  ordinary  epithehnl  ernlution.  ending  in  corni- 
fication :  und  in  many  canew  they  «liow  prickle-cell:'.  Columnar  epi- 
thelium often  retain*  it.s  typical  form,  and  conliuucfi  to  surround  open 
upaceo;  but  in  other  cases  the  aAh  multiply  tuo  as  lo  fill  the  i^pacvs, 
t)io  outermost  cells  generally  retaining  ii  cylindrical  shape.  Cells  of 
acinous  glandi'  umiergo  no  eviduli'tri;  by  multiplication  ihoy  pnnlitcp 
oclU  of  their  own  kind,  which  may  he  much  altered  In  8)i«po  by 
mutual  pressure.  I'pon  the  retention  hy  the  cells  of  ancestral  charac- 
lei-«  the  cliief  varieties  <'f  ciincer  are  based — the  squamous  and  co- 
lomnar-ceUed  epitbalioma  iin<l  acinous  canoer.     Hnt   nncextml 
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pcH'dliarilies  are  not  always  reteineO.  Cectaia  citncen)  springing  from 
stratified  opitlicliiiin — pfr)in|iK  fiiiiii  tlii^  srutill  glaniLs  in  relation  with 
it — undergo  no  evolution,  and  ure  indistiii^uiKlialdc-  fi-otn  soirrlius ; 
and  tuinora  springing  fioni  colnmnar  crpitlK-tiuni  are  in  many  paru 
exactly  similar  to  acinous  cancer. 

In  ntl  varielic^  nf  rtLiciiiimia  ihtt  KrconiliiEy  ^rowtlix  iviiil  to  rt>|i(>»t 
tbo  peculiarities  of  the  pninury,  uHpecinlly  in  epiilii-lioniii.  In  r«(.-in*i)us 
the  .secondary  growths  in  intcmnl  organs,  though  .HomelinicH  rew^nihling 
the  primary  tumor,  iire  often  more  rapidly  developeil.  are  softer  and 
more  vii^nlar,  and,  in  acoonlance  willi  the  artihcial  ilistinction  wliieh 
has  been  ninde  between  tieirrhiia  and  enctrphnloid.  they  nmsi  be 
reganled  an  belonging  lo  the  latter  variety  of  cancer. 

The  najiii-  "epithelioma"  wa.t  given  to  eancers  springing  fmiii  the 
epiOielia,  in  opi>o&itiun,  us  it  van  tliought,  to  the  cancers  ufeunnective* 
t4i9»ue  origin.  The  distinetion  of  the  forni:>  is  of  much  k-ss  iniporlnnee 
now  that  the  epithelial  origin  of  atl  i.s  coming  to  he  cnoro  nnd  niort> 
recognizeti.  Still,  the  hiNtologicul  difTerences  between  well-marked 
cases  are  sufficient  to  justifv  a  separate  descripiiuu  of  the  above 
varietieH. 

We  ae«*)rdingly  divide  careinoinata  into  two  chief  groups :  acinotis 
caaoer,  witli  ncirrhug  or  ckronir  cam*n-  and  ciieephahitl  or  acute 
r.iiNfvr  an  subdivisions;  and  epithelial  cancer,  iiR-luding  fquftmntm 
and  eolmunar-fdU-d  epithrliouui.  CoUoid  or  g'elatinifonn  cancer, 
due  lo  (vlluld  degeneration  of  the  cunt-er-ceUs.  W!i.->  formerly  regjirdfd 
r|iiB  a  (iuhilivlaion  of  neinoiis  cancer  or  even  as  a  separate  variety;  bnt 
all  the  above  varieties  ocC!i.sioiially  undergo  thi-s  degeneration. 


CLINICAL  CHARACTERS.— Cancers  occur  with  incrcitsing  fre- 
quency lifter  thirty-five;  hi-linv  tliirty  they  are  riire  tumors.  They 
are  altnosi  always  pviniarily  single.  They  are  among  the  mo«t  nialig- 
DUtt  tutnoi's.  there  being  littlo  ground  for  choice  between  them  and 
the  sarcomata  as  reganls  their  mortality.  As  a  group  the  eancei'}< 
gi-uw  rapidly,  inlilcrate  surrounding  purus  widely,  frequently  ulrei-;ite 
ami  give  rise  to  most  offensive  soi-es  which  bleed  readily,  infect  lymph- 
atic gliiiid.o  early  (p.  lf*2).  nnd  ultimatelv  bet-one  discern inatetl  wiilelv 
throughout  the  system.  Unk-i»  very  early  ami  fi'cidy  excise«l  they 
recur  in  hco. 

It  will  be  reineml)ei*ed  thnt  the  .•sarcomata  sis  a  group  do  not  infect 
lytnpliatie  glands  ([i.  I<')il),  but,  on  the  otlier  hand,  it  is  said  that  sar- 
onuta  generalize  earlier  and  more  readily — the  sarcoma-colU    fre- 
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quendy  forming  the  verv  walls  of  tliu  vusselit,  whilst  ihe  ix\\»  «f 
cancers  <lo  not  come  into  conUft  witli  their  vessels. 

Just  08  the  sarcomata  vnrv  iii  innlijiimnc^y,  so  also  iln  the  mrciTio* 
mata.  On  the  whole.  eiiceiphM[r»iil  is  moiv  speedily  faljil  iban  ccin'liuis, 
owing  to  it«  more  ra|)iil  ^jrowth,  greater  vascularity,  and  more  octivu 
epithelial  ck-UK'iitx.  CoHoid  ilcgohnrntioii  ttci'itis  to  iliiuiiUHh  miiti<!- 
hHtii'v.  Ev).Ty  imw  and  ii^iin  a  tumor  is  met  with,  especially  in  the 
solt  palate,  oneapsuled  iinrt  .shnwing  no  sign  of  inalij^ancTr,  yet  having 
the  stniolure  of  iicinoiis  cancer.  In  tht?  viirietv  kiiuwn  ji»  atn)|)hi<! 
scirrhuK  the  dumtion  of  the  dLsease  is  not  uneommonly  from  ten  to 
twenty  years,  and  the  extenninn  only  loc.il  iind  ^landiiliir. 

Epitlielinma  is.  piitholof^icnlly.  niiieh  thiO  lea-ft  nialijrnflnt  cancer. 
It  extends  locally,  uloenLtes  emly.  and  ofien  infectj*  the  rteighhoring 
lymphatics,  but  comparativi'ly  rarx'ly  reprfjiiucus  itself  in  iiiterniU 
organs.  Thin  is  pro^alily  owin;:  lo  the  sixe  and  eluvracter  of  its  epi- 
thelial elements,  which  render  them  much  lew  liable  to  he  transmittetl 
by  the  blood-  iin«l  lymph-streanjf-  than  are  the  cells  of  the  other  vn- 
rieties  of  cancer.  Its  nmti;;nuncy  varie*  ctirioudly  with  its  seat;  thnj*. 
on  the  skin  of  the  fnee  ejiilheliotna  has  "wienilly  a  very  clironic  couiw. 
and  nirely  afiecls  even  the  j^lnnd**:  on  the  lip.  wirly  excision  gives  n 
fair  chance  of  cure;  on  the  tongue,  its  course  is  often  so  rapid.  afFec- 
linn  rif  the  glands  so  t'»rly.  and  cachvxin  and  death  so  sptedy,  that  it 
must  be  ranked  us  one  of  the  must  lualignaDt  tumors. 


Acinous  Cancer. 

1.  SCIERHUS  «:ir  CHRONIC  CANCER  i;^  cliaracterilted  by  the 
amount  an<I  density  of  itsstmma  :in4l  liy  the  i-lowness  of  its  growth 
as  compared  with  that  of  eneephaloid.  Thi'  latter  point  probably 
aeconnLs  In  ^reat  measure  for  the  peculinritius  in  its  structure  and 
physical  characters. 

Tliec]>illielial  gi-oivth.  althon^ll  a!  first  it  may  lie  InxiinH-iil.  r|uicklv 
eubsides.  The  elements  suou  .ttropliy  and  undergu  fatty  metumorpho- 
ais.  They  are  most  abuiiiltLUt  in  the  external  portions  of  the  tumor. 
where  gmwth  i:*  taking  ]>liice:  in  the  cenrrni  portions  they  uiiiy  lie 
almost  entirely  wanting.  Figs  hH  and  oii  show  the  appearances  |Hi.'- 
Svntcd  bv  ccirrhus  of  thv  mamma  in  the  earlier  titages  of  il9  develo|»- 
uieiit. 

The  degeneration  of  the  epithelial  elements  is  probably  due  lo 
obliteration  of  vvA^el^  by  Acoi'-likc  contraction  of  the  stroma,  which 
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'injfJcljr  t*c>ix>ui««  burd  auil  tiidurakHl :  duvulopinent  of  the  cancer  is 
*i«»  aiTMbMi     The  whole  of  the  central  [tortious  of  the  j^rowih  may 
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"^'''•iw  ttt  ihe  UniiiRiA .   A  •rt.-tlnn  thmuKli  Hw-  cdffr  -if  th«  liimor.  »tiowing  the  tinuill- 
i^'^Z?*'  l>ilUtniitanuf  tbf  miiRCuUr  flt>rv*«iii<l  iiillui«t;ll»ii4-  In  ibc  nvishborbuod  of  ibv  Eland. 

wus    iiltiniatcly  fonsiwt  «iniply  uf  ilwisc  tilin»i(i  tissue,  amoiigfti  whirh 
*•*     coniaineil  atropical   ei/ulioliiil    vv\h  «n<t  faiiy  di^bris  (Fig.  6U), 

Fm.  o9. 


^.^^■^ItiHorilni  Mamma:  A  portimi  r.(  tti«  lumnrMimi^hAt  liiiifUBl  Ui Uial  repreicnicd  in 

"**    poiphery  Iieing  the  only  pnrt  where  the  epithelial  stnieruro  ia 

■*isjble.    The  amount  of  atrophy  and  <^ntra<:iion  varies  conwderaMy 

^^  Afferent  cases. 

Fi».  rtOi 


ut  dftho  MaiuRUi :  A  wrifmi  tmm  Ihc  morp  rt-ntral  iinrtlon* (if  ilic  luinnr.  •iMiwiiit 
■Kftilibf  of  tl>»  pjtlilii'Ilitl  I'ellH.  tbv  ri  till  til  mini  I  (n  Ihf  ■Ju*  of  thp  altcdtl  the  llliniiil  ilwu^, 

™he  pbyoiral  chnraeicrs  of  wirrlms  ore  in  the  same  way  <1up  to 

'  ™*^  nhandance  of  its  Ptromn.     The  growth  is  finn  and  hard,  and  ia 

^laUv  tle|>ruwud  in  the   centre,  owiuj;    lo  the  contraction  of   the 

"f^iii  tissue  and  atrophy  of  cells.     This  i«  very  I'haracteriplic  of 

"^fflwi!  of  the  hreast.  where  it  eaiweri  relnuniou  of  llie  nipple  and 
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puckering  of  the  skin.  'J'he  growth  is  very  hard,  and  creuks  under 
the  knife.  The  surface  of  ilio  sociioti  in  generally  *•  cupped,"  and 
of  gravish-wliite,  Kerai-tniui^luc-t^nt  appoarnnce  ('Mike  an  niiript- 
pear"),  more  or  less  moliltKl  with  dots  and  slrcuks  of  opaque  vellow, 
due  to  fatly  epiibeliimi  in  alveoli  or  milk-ducis.  Tlie  lailer  majk"  he 
cyBtic.  The  central  |mrld  are  pale  and  fihmid:  the-  more  external 
arc  pink,  becAiiw  c«imraction  hm*  not  nblitt-ratod  the  veyels,  and  lew 
finii  than  the  central  portions  of  the  growth.  TbeyyieW,  on  scraping, 
u  Juice  whieh  ic  rich  in  nucleated  cells,  free  nuclei,  and  jiranute^. 
ScirrliiiH  ia  tiy  far  iixisl  (.'ninnmnlv  met  with  in  the  female  hreoj^t. 
rarely  in  the  male  bruasi :  in  the  stomach,  liver,  pancreas,  and  pros- 
tate; in  tlie  rtkiii  and  inuftms  niemhranef,  starting  from  racemose 
mucouM  glands.  The  aecitudary  growihs  to  which  il  give*  ri«e  are 
ofioii  cncephBloi{l. 
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•1.  ENCEPHALOID.  uv  ACUTE  CANCER.  dim-rB  from  the 
preceding  iti-nlv  in  the  grt'iLtcr  mpidify  «>f  it,a  growth  and  the  oon- 
seituent  »mtill  amount  of  its  stroma  and  the  !^oftnei<«  of  its  coni^istence. 
Encephaloid  and  scirrhus  ainiiot  be  regarded  as  in  any  way  consti- 
lilting  ditilinrt  larivtic^  of  t'lircinfinia.  There  are  »ll  interruetliute 
stages  between  them  fscirrhu-enceplialoid),  and  their  structural  and 

clinicjul  diffctonees  are  accounted  for 
by  dillerences  in  rapidity  of  growth, 
which  probably  depends  upon  the 
vHf*<-nlarily  of  the  part  in  which  tliey 
are  situated. 

The  epithelial  growth  in  encepha- 
loid is  rapid  and  uhunduiit;  the  cells, 
which  may  he  either  larger  or  .-nialk-r 
rhan  th'we  in  rtcirrhus.  (ptiekly  un- 
dergo fatty  degeneration,  so  that 
often  more  free  nuclei  than  cells  are 

Knc«p1ia]D'l(]   Cjuinir,  ftau  M  weand-      vihilde. 
UTMBCcrvrUic  llvit,  ■tiitnliiKilielarK*  . 

MM  or  the  •iTMii  an<i  tile  ii.i»iu.r«of  I  oc  pmportioo  of  htroma  18  veiy 
o.tir».!i..   niibciaiu-i.ii..iicL'iir.ar«     sniaH.  a,„l,  owing  to  ihc  rapidity  of 

ocMitncncuut  u)  uuiti-ne<i  rttt.^' ■>>rl«»l>>^  its  growth,  it  is  much  less  nbruus 
pboab.  xa».  (j,g^  ijjgj  of  e4.'irrliu^,  and  docs  not 

undergo  a  similar  eicatricial  c»tniraciiou  (Fig.  01).  The  blooil-veascla 
«n-  often  very  ahiindant,  anrl,  the  tissue  supporting  them  being  »nh  and 
non-roaislaut    hi'tuurrbage  ut-ca-sionally  takes  place. 
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Enceplialoid  caucer  ig  of  a  Boft.  bmin-Iike  cou9wt«nce,  tlie  cuutral 
portious,  wliiTt*  futty  (iegeneratttHi  is  moet  atlvanwHl,  often  being  coni- 
plelcly  dititutnl.  The  tumor  is  wraictiraa*  more  <it  Ie.ts  lolmlaied.  Uii 
j^ection  tbe  nndegcnemte  parlj*  nregmy,  pinkisli.  soft,  and  Imnsliieent, 
wbilM  tlie  degenerate  fiimi  a  «hile  jMilpy  nui.-ss  mtieli  reNemliling  Irniin- 
aubstauce,  which  is  often  irre>;ului'ly  »tai)K'il  wiih  exiruvitt^iiid  blood. 

Encephaloid  is  mTi<:b  lei>s  coiiiniDn  tlmti  Kclrrlnin  cniicer.  It  is 
most  frwiucntly  met  with  in  inUTiiiil  organs  il-*  a  lu-t^ojulfinf  jiroyrth. 
It  is  sometitnes  primani  in  the  Testis  an'l  ninmmju  It  mnv  fiinf[ate 
and    bleed  (funfcus   liietiialoiles).      Muny  iJi-owtliN   Ibrtiierly  described 

encopbaloid  rnncer  are  sofi  Karcoiunta.     (Soe  p.   160.) 


Epitheuoma. 

1.  SQUAMOUS  EPITHELIOMA  roustitiiles  ii  tolerably  dis- 
tinrt  variety  of  earciiicHiiiti,  liiil  tmnsilioiial  furma  between  it  iind 
Kcirrhuft  are  oeuaj«li>nHlly  met  with.  It  oJiwuyit  ^row8  from  a  eurfaee 
covered  by  siiuniiiniis  epitlieHiim.  either  enliiiieous  or  mucoiitt  (the 
junction  of  the  tuo  being  a  eoiuiu'Mi  seat),  and  '\.X»  epithelial  elements 
closely  resemble  that  of  Hijuaiuou:!  epillicUum. 

The  cell*  (Fig.  02)  lue  oftrn  conj^iderably  flattened  and  distorted 
in  shape,  owing  to  the  prt>ssure  to  which>  in  ihcir  unuvlh.  ilu-y  are 
mibjcctcd.  The  cell.t  gwjw  dnwn  fiijm 
tbe  Burface-epitbelium  into  the  lyuipb- 
npa<w  of  the  eontieelive  tissue,  and. 
pushing  llu-ir  way  along  these,  are  tni-in(>il 
into  solid  cvlinder;*  which  twist  about, 
bnincli,  and  inti^iTfHiimiinicJite — swell  out 
at  some  poi  nis,  become  coust  ncted  or 
erea  interrupted  at  otliers.  Single  cpi- 
liielin)  cells  may  be  recogtiiised  here  iind 
tlicre,  evidently  swept  on  by  lymph.  The 
rod.H  cut  acroittt  appear  oh  round  nr  o\tA 
DusMis  of  celtK,  of  which  the  oulenuost 
are  usually  large.  whiUt  the  cenind  are  ruore  or  less  BquamouH  and 
form  a  ycllowinh  union-like  nmsw.  Syniefimej*  the  ceiitnU  celU 
api^ftf  large  and  vajicnlar,  whilst  tie  outcnnosJ  are  scaly  and  Ilat- 
iWK'd.  These  concentric  masses  of  cells  are  called  "  i-oni-eniric 
globttt,"or  ''epithelial  nentn."  and.  though  not  diMtitictive  or  eiwential, 
iliej  ve  exceedingly  charftcterUtic  of  epitheliouia.     The  celU  are 
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Odk  fruin  aii  Kpllbclluni  nf  tbn 
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usually  fatty,  and  may  he  w  closely  packeil  fis  ultiumtvly  lo  become 
lianl  urnl  dry  like  llmft'  of  tliL*  nails  iiii'l  Lair,  iiiul  the  globes  are 
'  then  of  a  hnnvnisli-yi-lluw  colur  anil  of  a  finii  foiisiBteiict'.  The 
globes  aro  often  large  enough  to  bo  readily  visible  to  i\w  naked  eye, 
and.  fiVfing  to  the  ouion-likc  aiTiingi'mont  of  (lie  cpidcnulc  ccalos, 
tbey  ii»ua!ly   [iresciil  ii  tibruus  apju-araiicc. 

Tbe  strtmia  presents  every  viirtiition  between  raji  idly -growing  em- 
bryimie  and  an  ini'innfdelely  filirillaleU  tissue.  It  may  be  lolprably 
Mriundiiiit  or  alminL  (■ntim-ly  wanting.  It  rarely  forms  siicli  a  tnarknl 
ulv«^il:ir  :^triicture  a*  tbat  whicb  vliHracleriKvit  tlie  otlicr  viuieties  of 
careiuonja,  and  consists  simply  of  fibrous  tiiwiie  of  tlie  [airt  more  or 
leu's  iniiliratt'd  witb  small  round  iclls,  nbicli  may  uliiiimit'lv  develop 
into  coiiniHiiive  tisj-iie  (Fig.  Mf. 
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KplthrtlMM  nf  Ilia;  Up*,  ibnwlng  Ihc  c(inc«riCj^  ^nbn  of  c]iltli^]lKl  n'lla.    X  100. 

The  dcvelrtpmetit  ftf  epithelioma  tnkos  place  by  down-growth  of 
tbe  "urface-epiibeliuin  of  skin  or  certain  uittcou!*  niombntiie^  into 
the  connective  tiwno  and  dccptT  parts,  just  a»  is  described  on  p. 
^'^^}  (Fig.  *)4).  Tile  tendency  of  epillndioma  is  in  nlceram  early: 
this  is  due  to  fatty  dc^ncration  of  tbe  cells,  and  not  to  inflamma- 
tion. 

Kpillteb'oina  usually  pr<*J»cn(s  itself,  in  tbe  first  pliicc.  either  n*  a 
small  bunl  ulcer,  an  an  indurated  tissijre,  iir  n9  a  tiubcutuneous  tndn- 
ralion  or  nwliile  vrhiuli  ttubsvf^uently  ulceratcts.     The  ttiirface  of  the 
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tiXvxT  »  imt'guliu',  anri  niav  be  i^lou^hy  :  often  it  is  clejtn,  and  covvn'tl 

|»Y  large,  firm,   bliiish-reil  jfmmilafions.  con  listing  liir^ifly  of  epitlu-- 

litiiD:  inortt  nirt-lj  tiie  Mtrfjice  is  uiurktHllv  wuirlv.      Tlie  tumor  it*elf 

I  in  fimi  in  voneiatfticc.  nficii  more  nr  Icsh  R'iKbte.  and  on  ticctioii  prc- 

'.t^otiVi  a   gruyiith-white   gnimiUr  xurfnce.  someriincs  iiiter»ectc(]  with 

Fia-  64. 
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^lIlMMaf  ttwTotiCilc:  A  vcrtlral  M.-Ctioa.vbiniiiic  i;xcf»ivi'  i-j)illi<.<Uiil  ^-mwlb  upon 
""UhppJllwllal  liwitu  1.  inAliniwl  wlUi  kidqU  «jIIs  ■noniE  wbiob  w«  «pitbvli«l  wjtU  bMU 


'"«gl« 


u4  ttmalne  cunotrntric  cIiMkii.    /■  lea 


'"cs  ^f  liljroiig  vissHp.      Tlip  flit    hHi-fatre  yiehU  on    pressure  a  suiall 

"I'^fttiij  nf  iiirtiii]  liquifl,  nini  in  many  oases  iiNo  a  peculiur,  ihick. 

"'oltlinjf.  cnnly  maurial  iiiTi  be  uxprcssfil,  which  often  ronics  out  in 

*«nB-Iike  shape,  like  sebaceons  matter  from  tlie  glandK  of  ibe  slcin. 

"W  latter  i»  very  tliarscterieitic.     It  is  ermipnseil  ol"  iiitty  epithelial 

7^*^  will  on  bein^  mixed  wiili  water  ii  doi's  not  diffuse  like  the 

J'*l<^*  (if  other cnnccrs,  but  Beparates  intti  minute  vifiible  particles.     If 
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it  is  wry  abundaut,  tlit>  vaiicor  is  sufl  auil  fmbk-,  and  the  materia) 
can  be  seen  on  the  i-ut  siii-face  nj*  t^mall  scattered  (ipii((U<'  dots. 

IiTitatii>n  hfi.'^  more  to  do  with  tlic  caii.'Uttinn  of  epitholiomata  than 
of  other  kindsof  canwr.  Some,  as  Kvreepe'cautorof  the  scrotum  from 
Mjot,  and  epithelioma  of  the  arm  of  workers  with  tar  or  paraflin. 
appetir  to  lie  due  Muiply  to  irriiatiou  in  jHr-ople  ihe  phvsitJugical  resist- 
ance cif  whose  connective  tissue  is  sufficiently  diuiinishrd  hy  the  irri- 
tation or  otherwise  to  permit  invftsion.  Other  epithclioniata  occur  at 
thijst*  cpolt*  al  wliich.  tlie  ]»roceM  vf  development  Ijt'ing  complicated, 
erroi-s  art-  likely  tit  occur;  rennltiii*;.  lu*  Ctilinheini  j'uppiwtes,  in  the 
fontmtion  of  a  rnHting.  eijilirv'onic  ntdimcnt.  Pu<-h  spots  are — the 
lower  lip,  tongue,  ala  na.«i,  eyelid,  cervix  iiieri.  pullet  where  crowed 
by  liroritliUK,  etc.  (See  p.  \'i4.)  Many  of  these-  are  points  exposed 
to  trritatioii.  It  usu£.lly  inrectii  the  lymphatic  glands,  but  rarely 
occura  in  internal  organs. 

Rodent  Uloer. 

RODENT  ULCER  dcnervw  a  i^hori  notice.  It  is  u  form  of  epitho- 
lioma  beginning  u.miiLlly  as  a  pimple  upon  the  nose  or  cheek,  and 
liable  to  frecjuent  irritation  from  rubbing,  picking,  etc.  After  a  time 
it  ulcerates  and  tlie  ulcer  alowly  spreads,  destroying  everything:,  includ- 
ing  lion4'>.  that  it  meets,  and  prodiitJiig  the  moht  hideous  deformity. 
This  may  goon  for  many  yenrs,  the  hualtli  reojainiug  good  and  no 
ghind  being  afTected.     It  differs  from  ordinary  sqiismooii  epithelioma 
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nmtont  nicrr  of  Kom  ;  The  piUlL-ni  And  Mnmi  rodciii  wkcfs  of  tbp  now  •iw!  dink  %vA  n 
MMljr  cpiUieUopM  of  tbc  lip.    X  M 

chiefly  in  the  onmll  sixe  of  the  cells,  the  absence  of  prick]p^wlI.H,  the  slight 
tendency  they  fhow  to  become  scaly,  and  the  c-onwcjuent  iufi^qucory 
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of  neoUt,  and  the  ease  with  which  the  epitbctinl  columus  citn  be  traced 
(Fig.  65).  Some  believe  Ihat  rodent  ulcer  begins  from  the  root- 
sheaths  of  the  hairt  ur  from  Konie  gland-epi (helium  of  tlti*  ifkiii.  In 
some  cnses  hiiv  iti^  the  chnructeri.-«tic:  history  of  i'i>dent  ulcer  the  struclaro 
is  that  of  typicul  ppitlit'liomn. 

•2.  COLUMNAR-CELLED  EPITHELIOMA  or  ADENOID 
CANCER. — These  terms  are  applied  to  those  forms  of  epithelial 
ojiiicht  which  grow  fnHu  mucous  nieiuhranes  wilh  cohiuitiiir  (ryliii- 
drical)  epithelium — c.  g.  the  stomach  atiil  iiiledlincis,  ami  especially 
the  rectum  and  uteru:*.  In  ihcae  tumore  the  epithelial  i-temi:nti  are 
similar  to  those  of  the  mucous  membrane  from  wliith  they  {irow, 
They  are  cylindrical  in  shajfe.  and  are  arraugt?d  perpendicularlv  to 
the  walls  of  the  alveoli  in  a  manner  precisely  analogous  iv  that  of  the 
columnar  cpilheliura  on  the  raucous  surface  {Fig.  titt).     The  slower 
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the  growth,  the  more  typical  the  glatid-fonnation ;  in  rapid  growths 
and  recurrences  the  cells  aro  small,  the  lumina  iniperfeci.  The  latter 
may  be  filled  up.  anrl  the  gi-owth  be  indiftiiigiiinhable  from  glandular 
c«ncer,  except  by  its  eilge,  where  a  low  columnar  or  cubimi  form 
Ufually  persists,  hat  this  too  may  be  lost.  The  growths  are  of  a  soft 
and  often  gelaliiiouK  consistence;  lliev  tend  strongly  to  undergo  eol- 
luid  degenemtioD.  These  tumors  cause  aecondar.'  growths  in  the 
lymphatic  glands,  and  sometimes  in  the  liver,  lungs,  and  bnnos.  whieh 
po«*e«s  the  same  charactew  as  the   primary  cwnwr.      The  distinetitui 
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between  tliem  anil  simple  ailetionmu  depotids  upon  the  invasion  of 
tissue  by  the  coiiiccre. 

"OoEj-om  Oancbb." 

COLLOID  or  QELATINIFORM  CANCER  i-*  simply  one  of  the 
prpce^linj^  fnrms  wliich  ha-s  uinleryonc  a  mucoid  or  colloid  change. 
SiLTcomutoutf  and  other  non-c»ncerout»  growths  may  undergo  this 
change.     (Sec  "Colloid  Dogent-ratioii.") 

The  alveolar  Btnicnire  in  colloid  cancers  is  very  marked.  The 
ftlveoli  have  very  thin  walls;  they  are  large,  dittinct.  and  more  or 
loss apberical  inuhape.  Thin  large  size  and  diatim-tm-ia  of  the  alvtM)li 
is  owing  to  their  distension  by  products  of  degonerution.  Thei?e  form 
gelatiiiou)4  colloid  material,  which  is  glistening,  trani^lucent,  oolorleets 
or  yellowish,  and  of  the  consi.->tcnce  of  thin  mucilage  or  si  ice-gelatin. 
In  the  main   it  in  perfectly  structurcleiw :    within   it,  however,  are 
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ColldldCBiKwr.  ahontnc  tl)4>l«(ae»lTeoll.  wllhln  wlilrii  Uonnlalnrd  Uir  yMntlnMurnllaM 
mU«Tial.     :c  300.    (lUnilIlt'li/-taj 

imhedded  a  varying  number  of  epithelial  celU  (Fig.  07).  Theee  cells 
present  a  pecnlinr  appeamnce  ;  they  ore  large  and  sphcricnl  in  afanpc, 
and  are  distended  n-ith  drops  of  the  f)an)e  gclarinoii!>  nmterial  ao  thai 
in  which  they  are  imbedded.  (See  Fig.  G7.)  Many  of  tlieni  display 
a  lamellar  xurfaei?,  their  hotindary  being  marked  by  coneentric  linev. 
It  would  ap[)c«r  that  the  colloid  t-hange  c-()iiitne4i<'«'s  itt  tlie  veils,  wbicb 
beoonie  gra<lmilly  destroyed  in  the  pmcew. 

Ill  other  cai(es,  similar  to  the  naketl  eye,  the  celK  with  the  exce|>> 
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tion  oFslijtht  (attx  mmntnorphiwin,  are  hut  little  nfFente<l,  and  the  Hub- 
ttfance  rli8t«Diling  tbe  alveoli  is  more  viscid  htuI  Diucoid  in  character. 

E9  ini  due  to  a  mucoid  defeneration  (p.  7^)  of  the  interrelliilar 
tianoe,  rather  than  ut  a  iiilloiil  irhuji^i-  (-(iiiiitH'tuMii)^  in  the  cellii. 
olloid  cflDoer  is  most  frequently  met  with  in  the  stomach,  intestine, 
•y,  and  [>erltnneiim.     In  the  latter  c*»e  it  is  either  jtocoiidary  or  the 
vih  is  u  itHn-oiiiit. 
The  Teratomata. 
hese  tumors  can  only   In-  mvnlioiH'iU     They  are  con;?enital,  and 
r  chiefly  in  the  sHcml  region  (coctygeiit  lumorH).  the  bead  ami 
Deck — jwints  at  whivli  double  myituters  are  unitwl — but  they  may  be 
intemai.     Many  of  llicui  mv  duo  to  the  inclusion  iind  imperfect  devcl- 
opEuc-Dt  of  one  fieiuw  wifliin  anotlicr:  others  to  aliiiormiil  (leveiopment 
f  t-he  tissues  of  one  f(etui«.    They  ore  most  complex,  and  may  contain 
hII   the  tiftsiie?  of  the  hoilv  up  to  ^au<;tion-cell!»  tiifire  or  less  confusedly 
w»ix^d.     Tbey  may  be  very  large  al  birth,  or  may  not  attract  notice 
dll    Imter.     Dermoid  cyst*  beluD);  to  iliia  group. 
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CYSTS. 


*N  addition  to  the  new  jrrowtti.s  already  described,  there  is  a  large 
!"*"***«  of  fnrmationH.  many  of  which  caiinoL  he  rogiinIer(  ntt  ■'tiiniorn" 
'**  the  stTiet  application  of  this  term.  These  are  the  oysta  or  "  cys- 
*^*s    tumorw." 

•V  cyst  IB  a  cavity  contaiTiin;;  liquid  or  iiulueeoius  materiitl  which 
**  '*<jpamted  from  the  sun-oiindinj;  siriiciures  hy  a  more  or  lew  distitict 
'^P'sijIc.  Jt  may  he  a  new  fomintion  or  :l  pre-existing  stnirturp  which 
^*  become  distended  by  it.-*  own  sccnMiyn  or  bv  oxtniviis^tion  into  it. 
"^'y  the  former  comes  within  the  aitegory  of  new  gnjwtli!*,  but  for 
^*^  Bake  of  convenience  il  will  he  adviMkblc  to  consider  ihein  botli 
"n^lt^r  one  head. 

l*herc  are  thus  two  principiil  modes  by  which  cpt*  originate:  one, 
^'-'  iiio«»t  frequent,  by  the  pniduiil  ueciimulatioo  within  the  cavities  of 
•^^^'•vxistin^  Htructure**  of  substances  which  are.  for  the  most  part,  pnxl- 
''-"**  of  their  own  formation,  being  in  some  cases  a  eecroiion  and  in 
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others  n  cell-{n"Owfli;  the  other,  by  the  imlepend'cnr  formation  oi"  a 
cjst  in  the  tmnvs. 

The  accumiilatioD  of  eecrations  and  of  other  products  within 
pre-exieting  cavitiee  mtiv  Lo  efl'ectod  in  ihe  thn-e  fbllowinj;  ways : 

Ist.  Bj  the  retentiork  of  the  normal  accretion  owing  to  the  c1o5Ui% 
of  the  excretory  dticts,  as  »o  often  occurs  in  scbnceous  glauils. 

'M.  B_v  uxceosive  BecrL-tiou.  the  c«vUy  beiug  unprovided  with  oa 
excretory  duct,  as  in  the  distension  of  bursn;. 

3d.  By  the  extraviisation  of  hlood  into  the  cavity,  as  in  hfemo- 
tocele. 

The  independent  formation  of  a  cy»t  may  take  pUc©^ 

Ist.  By  the  funetiiiig  uiid  li(|uefactioii  of  the  tissues  iu  Konie  par- 
ticular part,  owing  to  mucoid  or  fiiMy  chan^a.  The  tissues  around 
the  wifiened  mariers  become  condensed,  and  ulliinately  fomi  a  kind 
of  cyst-wall. 

■^d.  By  the  wllection  of  fluid  in  certain  Hpaces  of  connective  tissue, 
and  tliuir  siibscijiiftLt  enlar;gen]cnt  and  fusion.  The  tiui'itiiindin<;  tttwue 
becomes  condensed,  and  forms  n  eyat-wall :  and  this  may  in  some  aucs 
hecomc  lined  with  flattened  lonnectivp-tiasnc  cells  (endothelinin). 

3d.  Bv  ihe  formation  of  a  cyst-wiill  around  foreign  bodie:^,  |>ura»ileif, 
or  cxtniva.sated  blood:  the  wall  consists  of  fibrous  tissue  and  ]»  the 
rcKult.  of  a  dironie  iuflammution. 


STRUCTURE. — The  wall  of  a  eysl  will  vary  in  it*  nature  accord- 
ing a*  it  is  thai  of  »  pre-existing  or  ii  ncwly-forraed  cavity.  In  the 
fonncr  ca^e  it  wilt  po)-'!^^'^  an  epitheliul  lining  which  will  proftcnt  the 
Hiine  eharucteiti  as  that  of  the  ^lund,  sL•rou^  niembrane,  or  other  ?truc~ 
turw  from  which  the  cyst  originated.  If  the  cyst  is  of  indeiwndent 
formation,  there  Is  no  endothelial  linitkfr  lo  the  Rbi-ouR  cn^isule.  hut 
one  may  develop  later,  a*  in  fal?tt-  bursa?.  The  cyst-wall  is  :wmulimes 
6rmly  conneeted  with  the  ndjaceni  parts,  sio  that  it  ta.n  only  witli  dif- 
ficullv  be  separnted;  in  other  m.-e,"  llic  riiiion  Ih  rmicli  Ie!w  inlinnite. 
Instead  of  being  a  distinct  structure,  it  may  he  simply  the  surround- 
ing tissue  which  has  become  denw  and  fihmus  in  character. 

The  content*  "f  cystc  are  very  viiriou:*,  and  niav  «erve  oa  a  basiB 
for  ilifir  clas.*ifK'aIio!i.  In  the  rclcntion-cyst.'i  they  will  vary  with  the 
nature  of  the  normal  ^eun'tioii:  HCnim,  tiobatwtiUK  matter.  sali%'a,  uiilk. 
mmainal  fluir).  and  other  substances  nre  thus  found  in  ihctte  cyMs.  more 
or  les:*  altered  In  fh.inicti*r  from  being  retained  in  m-lose^l  cavity.  In 
tbu  exudatiun-cyals  serum  i>  the  moid  froi^ueiit  coostiluent;  and  in 
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extTavasation-cv!<M,  lilond.  In  tlin^e  cy»ts  which  originate  fmin  ihc 
Mif^ning  and  breaking  <li>wn  of  tisiiiie  the  coiiffiils  are  the  jiroducte 
of  retmgresjsive  tiMue-inetamorphfwis,  nnd  usually  consist  largelj*  of 
mucin,  &tty  matten',  ami  foniin. 

Cv8tA  may  be  simpla  'ir  compound.  A  xiiiiplo  cyst  consists  nf  u. 
xirt^le  ]fK*aliu.  A  e<iin|>oiiin3  nr  niiiltilnciiinr  cyst  is  one  conniHting  nf 
ouiuiTTius  lociili,  which  either  coniiiiiiuicKte  with  une  another  or  remain 
isolated.  AnotU(>r  variety  of  cuinijouud  cyst  consists  of  a  cyst  with 
<logenous  growths,  the  larger  cyst  biiving  others  gn>wiug  iu  ils 
11h.  a  cotii|>iiunil  cyst  iidlv  huitinie  a  t^ituplo  one  by  the  destruc- 
tion of  \x»  walls. 

Oy»t»  are  frei|uently  Bi*sociate(l  with  other  growths,  henc*-  the 
Wz'YJUt  "cyrtie  winioiim,"  "cystic  craiiccr,"  etc.  It  is  especially  in 
thone  gron^hd  which  originBt«  In  glandiihtr  structures,  as  in  the 
tuz&CDinii,  t«wtiele.  and  nvarr,  that  thi.<i  com  lii  mil  ion  is  met  with.  The 
c_jr»tji-  development  may  almost  entirely  obliterate  the  stnicture  of  the 
tumor  iu  which  it  takes  place,  so  that  ultimately  the  latter  becume<* 
<so»a"vcrt«l  into  n  combination  of  cysts.  In  other  ca«cs  large  papillary 
na«^Mv  of  the  tumor  grow  into  the  cyf^tic  cavities  (''conipniiuii  pn>- 
'i*««rmw  cyala").  Consiilerable  iliHiciilty  is  thu;*  not  unfro<|uently 
*'*'»*«ed  Iti  tleterminiug  the  uaiurc  of  the  original  growth. 

SECONDARY  CHANGES. — Thei^  may  take  place  in  the  wall 
**'  tiie  cyst  nr  in  its  ponieni*i.  The  cysl-wal!  itself  may  bwDine  the 
^^*-tof  new  gn)Wfh«,  and  produce  secondary  cysts,  villous,  glnndular, 
<1  (tthcr  structnres:  thi«  occun  in  m.iny  com]ioijnil  ovarian  cysts. 
_**  Bmy  also  he  the  sesit  of  an  inflammatory  proci-ss  which  terminates 
*'*  Suppuration  and  gran  illation,  and  by  this  means  the  cyst  frecpicntly 
"*X."cjinM  obliteraied,  iu  conlcnt-t  being  eitlier  nbsorbed  or  di-'Uihargod 
**t4_*rnidly.  and  the  cavity  closing  hy  gntimlati.m.  Calcification  and 
'^^■jfication  of  the  wall  may  also  cwcur.  The  content*  of  cysts  undci^go 
**-'*i<ai.''  changes,  nwiiig  to  their  retention  in  a  closed  cavity.  The 
"^■'•^-tiiniii  iKMtome  altered  in  character,  thickened,  and  viscid.  Epi- 
***>lial  elements  undergo  fmty  changcL,  and  so  pvo  riae  to  cholftiterin 
^**^BtabL     Calcification  of  the  contenis  is  also  common. 

CLASSIFICATION. — Cysts  may  be  most  conveniently  classified 
''^''-'vtiling  to  Iheir  mode  of  origin,  thus: 
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I.  Clffit*  fTrmed  hy  th-  arrumuhtioH  of  nubttanee*  within  thr 

of  pre*exi^iny  utrufturet. 

A.  Rbtkxtiok*Cv8T8.  Cysts  rwulliug  rrom  ilie  rcteiuioii  of  uon 

secretions.     Tlu-sc  iiifliidp — 

a.  Stba^fouM  Ctfatu.  1'h^He  are  rortiieil  by  the  ivt«%tic»ii  u\ 

lion*   in    the   sobac«out(   ginnds.     Ther  pomcm 

thill  ooiiTiecUve-tiiwue  wall  linw!  \ts  atmtificd  ^pitheH 
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MMMm  flkUtfiwil.  Mwl  fliMlly  Uivf  mluil'  nu«nliltrr«hly,  tircnnlv  Oillf .  mhI  mtlM'r  i 
fw  In  italn.    Thvj  an  mhivmIuiI  li)  tutj  tUlirU  1/  >,  couipn'»«d  nu  ru  (la  \unv  *  : 


(Ftjr.fifi.)     Tlu'v  <-<niiaiti  n  m««>  or  futiy  epithelit 
iw  (inxJucUi,  (l^hrw,  choU'Sleriii.  etc. 

p.  Sfttntu*  ihftU.  Thrao  Ai-e  fomiM  by  tho  rcieniion 
tinnx  in  the  filandu  of  iuiicoua  n)t>uiliraiiiw. 

y.   Cyats  from  the  rrteniioH  of  tecretiont  in  other  jfarta. 

lag  nuiitlx.  Mlicti  iluvi  to  orcliHimi  nf  the  ruilivary  ilai 
encyBt«4l  hydrocele,  from  ocoluition  of  tbo  tabuli  toiM 
cyvt*  ill  ibt*  mammary  jjlnnd,  I'mni  obtttriM-tion 
Uotual  ductB;   sitiiplu  uuil  ihhiu*  euiupuuud  vysU 
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ovary,  froni  dilatation  of  the  Graaiinn  fnlticlen:  And  simple 
cysts  oFthf  liver  imi'l  kiilneys. 

B.  ExuBATios-CsHTti.  ('yisia  nisultin^  from  excessive  secretion  in 
caviUeft  unprovided  with  an  excretory  duct.  The-se  inrlmle 
bursae,  ganglia,  hydrocele,  rocDingijceleti,  cystic  broncbocelc, 
and  niuiiy  cysts  in  the  broad  Jigament. 

C.  KxTiiAVASATiON-CvfiT.'^.  Cyt*u*  rt^iuUiiig  from  uxtmvaKation  into 
closed  (!iivitiej).  These  include  htemaiocele  and  some  other 
iWiu!(  uf  JBingiiineoiw  cysts. 

II.    <^»iM  a/  independent  an'ffm. 

A.  CvKTH  viiOM  SonKMNf!  OF  TISSUES.  Thcse  are  especially 
common  in  new  fonnations,  a»  in  clioiidrouiEi,  lijionia,  sar- 
coma, etc 

B.  Cysts  from  ExTBAVASATtON  rsro  Soj.to  Tissubs — f.g.  brain, 
soft  ncvF-growtii8. 

Fitt.69. 
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nmnufd  Crit  of  Uip  Ovary.  lUowliig  uU  Uw  ■IniniirM  of  true  skin  (rxwiH  ivreAtfrtlindl^ 
vta.  vplilivUum.  raddneDtarr  pkplUai,  nbroiu  tlcnit  ar  coUi  Tora,  bUr-rolilolGB,  Uncr  Mb»- 
MHItlB  gtuiilc.     V.  IS. 

C.  Cy?ts   pbom   Exi'ANisTos  \jiv   Vvnwn  or  Spaobs  in   Co«- 
SKiTiVK  TispuK.  These  include— 
a.   ftur»(f,  originating  from  irritntion  and    exndarinn    inui  the 

tiMnes. 
fi-  Seront  ei/al»  in  th*-  nt'ck,  hygroma  (often  congenital). 
J.   Many  compound  otuiriaii  cy»t«. 
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CHAXOKH  ly  THE  BLOOD  AtiD  ClJtCULATIOX 


D.  CVKT^     POKMED    AROUND     FottEION     BoDIBB,     EXTRAVAKATEU 

BloOU.    ash    PAKA!*n'Kf. 

E.  CosuKNiTAL  C'ysTi".  Many  livgroiuutH,  dt^rnioitl  ayMn.     t5oiinj- 

timutt  lUt-He  Hppt-iu'  to  l>e  the  remains  of  bijghteij  ovu.  bui  Urta- 
iklly  ihcy  arc  due  to  incliuticni  of  a  piece  of  epiblast.  Their 
wall  lifts  more  or  less  fioi'fectly  llic  structure  of  »kin  ^Fig.  (>9); 
lli«y  contain  falty  matters,  li  coil  of  luog,  fair  limr.  oud  nirely 
teeth.  bone«,  etc. 


CHAPTER    XXV. 


CHANGES  IN  THE  BLOOD  AND  CIRCULATION. 

INTBODDCTION. — The  va.'*<!ulap  system  is  n  i-loseti  system  of 
tubc».  eapableof  vuryiiig  io  ca|)acity.  and  liaving  in¥erted  at  one  point 
a  muKUular  organ,  ko  tMnNCructtHl  iluitit  caii  receive  on  one  side  renntis 
bliiuil  nt  a  minus  pi-ensnrw.  and  send  out  on  the  other  iirlerial  MoimI 
with  force  f^nfficicni  to  carry  it  right  through  the  sysiwnic  or  pulmo- 
nary circulation.  The  heart-force  is  aided  by  the  pressure  of  con- 
tracting niii;»cles  Hpon  valved  veins  and  by  thoracic  a>ipimtion.  Each 
time  an  aitery  ln-am-hc«  tlie  seeliuiial  urea  of  the  arterial  system  is 
increased  1  so  also  is  its  extent  of  Burfact*.  But  in  both  th«H>  rvsyH-cts 
bv  far  the  greatest  increase  takes  place  in  the  region  of  arterioles  and 
capillaries.  Incrtasuofsurfaee  uieaua  iiiLT»fUJ*eof  frictioti.  and  enlnrgo- 
nieiitfd'  the  Hivu  ii|)cn  ifhich  a  given  force  hnfi  to  act  mu»t  ulso  diuiini(<h 
the  effect  of  that  fot-ee.  Consequently,  the  hlood-sircam  becomes 
Ruddenlv  slowed  in  the  arterioles  and  capiUaric.>».  The  arterioles 
vary  in  diaiiieler  much  more  than  do  larger  arteries,  for  they  contain 
projiortioiiately  much  more  muscle.  The  resistanco  in  the  arterioleft, 
therefore,  varies  enormously  under  diverse  influences,  but  the  diam- 
eters of  capillaries  seem  to  change  only  in  respousc  to  variations  in 
pressure.  The  sectional  area  of  the  venous  system,  on  the  otlicr 
band,  diminishes  from  the  capillaries  to  the  heart,  ami  the  rale  of 
flow  iticreaww  proiKirlionately  lu*  the  region  in  wliieh  thoracic  aspira- 
tion acts  IB  approached. 

Gratiitff  miuit  not  br  refjtirded  an  it  t-tttiHr  of  ctrculation  .*  what  the 
blood  loses  or  gains  on  its  way  from  the  heart  will  be  exactly  bal- 
anced during  its  return  to  the  heart.     Uul,  ihougb  gnivity  has  DOth* 
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iiif^  to  do  with  tlie  driviu};  force,  it  increases  the  /freMitrti  in  ves- 

Tills  JB  beci  nJiown  Uy  a  U-mbe :  iht-  pressure  varies  directlv  »«  tlie 
ht^i^ht  of  lh<;  columns  in  the  limb«.  but  no  mrvvement  occiin*  uule>i« 
a    liriviug  force  \i  «ij<lctl- 

*r*be  i|uaDtitir  of  bloml  In  tbe  ii^ody  may  be  rvgHnicil  iis  coustiiui  jn 
nontiHl  stJtius. 

Circulatory  disturbanc&i  may  be  produced  in  rouny  ways.  The 
Lrt  ni:iy  act  w>  feebly  'ir  he  wi  dainiigt^i  strurturally  (valvu-dts- 
ft?)  that  too  little  bU«>d  t-uteiTs  ihe  Jirteries  at  c'licli  stroke,  iind  gcn- 
enm.lly  at  a  prei»urt'  lest  ihnii  uonnfil.  As  a  result,  the  nrterial  Hiip- 
pljy-  of  all  parts  is  diininisheil.  blond  lags  in  the  vein;*,  and  :»  li.'«» 
c|U3%iiiity  tbnn  normal  enters  the  lieaiL  diiriug  each  dia.-'tole.  More 
I'^M.r^y.  the  hcurt  may  ati  so  forciWy  a^  to  rupture  delicate  or  di*- 
e«U9^Hl  vessels. 

Jj^upposinj^  the  heart  lo  m-t  nonnally.  it  is  obvious  ih»c  with  a  con- 

*«ta.T»t  blo«Ml-iuft8s  the  total  I'apacity  of  the  vascular  system  mu«l  be 

V<^|>t  withiD  certain  limilt*.     It  may  easily  dilate  so  as  to  contain  all 

<li^    IiIihhI  (the  alintirnKil  veins  alone  would  du  ibi«  ader  neclion  nf 

'ne  i>jilanchnic»),  when  the  heart  woulil  receive  none  and  eircidation 

wf»u  Id  cease.     Or  the  arterioles  may  contmct  mo  as  to  more  or  less 

«>in plrt,,] V  «h)p  circulation    and  drive  all   the  blood  into  the  veins. 

"V-tweeo  these  extreme*  ihei-e  is  a  state  of  the  vnseular  8y>ii4>iii.  eur- 

'••ponJing  to  any  givt'ti  Imart-ftirre.  which  in  most  favorable  for  the 

ctrcidfttion :  this  is  nomial  tonus.     It   in  the  province  of  the  va^o- 

*"'>t«r  system    to  maintain  this  rtdatinn    between  heart  and   vesjieU. 

t-lllstrgetuent  of  the  vascular  syeteiu.  wliether  due  lo  fieneral  or  lofal 

■^i^ninution  of  vapculnr  tonus,  slows  the  cireulaiion :  diminution  of 

*be  capacity  of  the  system,  in  modcnition.  quickens  it.      In  oases  of 

'*>cn.|  incR'iwe  of  tonus  the  Idtwd  which  the  more  or  le*»  anaemic  part* 

^huuld  coQtaiQ  IB  thrown   into  the  system  at   large,  and  raises  the 

"■Ood-preasure  until   llie   vii«o-mi>tor  syfCem  causes  other  vcssolh    lo 

^■'l*!*  oompcriwitorily,  so  as"  to  receive  both  their  own  blood  and  that 

'"    the  contracted  vafictilar  area.     Such  compensation  is  effected  very 

"^l^iilly.  the  general  rise  vf  prest^ure  after  ligature  of  a  main  artery 

**^ing  quite  iron^ient  (Koy).     Vaits  supplied  by  vessels  so  dilated  are 

*M  to  he  in  a  titate  of  ''cnni[H'rj.siiiory  hyiwrKmia."     If.  on  the 

"ifrr  hand,  a  vascular  ant\  dilates,  the  va,so-motor  system  generally 

^■UftCT  other  areais  to  contr.nt.  so  as  to  preserve  the  rapacity  of  the 

*^^<cU  abtfut  the  iwmj.  aud  ihua  keej)  up  the  prciwure;  tJiat  u  to 
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nay,  other  part*  become  anfemic  to  provide  tlie  bypenuinic  one  with 
blood.     This  stai«  miglit  be  called  "  compcnaatorv  niiipmia." 

Local  Am^mia. 

Striotlj',  "nmpmia"  mmns  blnotJIrsi,  hut  it  is  rarelv  used  alone  in 
this  souse.  I'nqualifieH.  it  signifies  a  morbid  plate  in  which  the 
blood,  aH  a  wliol?,  in  deficjeut  in  hffiuioglobin :  but  local  noieuia 
anfiin-'  tbat  there  la  too  little  blond  in  a  part  uwiii^  to  diminished 
arlfriiii  supply.      It  may  be  parliiil  or  com|jk-f«. 

CAUSES. — The  causes  cf  Jiuiinished  arterial  supply  to  a  [lart 
are  all  those  uouditioiiR  which  eillier  narrow  or  compleloly  elosc  the 
lumeo  of  the  supplying  artery.  The  lumen  of  an  artery  may  be 
diminished  by  disease  of  ita  walls — atheroma,  calcification,  or  syphi- 
litic thickening,  or  by  prcssiii-c  excroit^ed  n]K)]i  it  from  without,  as  by 
new  groM'ths.  ^tricturing  ideal's,  intluumiatory  exudation!^,  and  uiechaD- 
ical  effuttiouK,  et^pecially  iu  unyielding  tissues,  as  bone»  or  tendon- 
sheaths,  fomplete  closure  of  the  vessel  may  result  from  »tomc  of  ihe 
fijre;;oin;i  comlitions,  or.  more  commonly,  from  thronibosi?,  embolUm, 
or  ligature.  In  eome  cases  the  supply  of  blood  is  diminished  by  an 
intreai't'  in  the  natural  rcKislanee  from  irritalinn  t>['  the  vaito-motor 
nerve.  Thlt  oeciiri*  its  the  result  of  a  low  tempenilure  in  some  neur- 
algic and  other  nervous  afTeetiona.  and  from  the  action  of  certain 
substances,  stt^h  a»  ergot  of  rye,  opium,  etc.  Autvmia  may  occur 
alwi  TrDUj  hypenvmitt  of  other  part,-* — e.  tf.  of  the  brain  and  skin  in 
congestion  of  the  abdoniitml  viscem :  and  fmm  the  preaenee  of  too 
little  blooii  in  thi?  system,  aa  after  hemorrhage,  when  the  dintal  pans 
Bufler  ni<>vt. 


RESULTS. — A  |iart  with  diminished  arterial  tsupply  is  usually 
paler.  Ici*s  tense,  nnd  of  a  lower  temperature  than  natiirnl.  It,<»  nutri- 
tion and  function  also  ai-e  impaired,  so  tliat  il  may  undergo  fntty 
degeneraliun,  atrophy,  or  die.  These  results  were  exemplified  m  the 
chapters  on  Atrophv,  Fatty  Degeneration.  an<l  Neenisis. 

Obstruction  of  a  targe  artery  causes  rise  of  pressure  (transient 
under  healthy  conditions,  p.  201)  everywhere  except  in  its  own  .irea; 
and  this  increased  pressure  endangers  the  ."afely  of  delicate  or  dis- 
sued  vutweU  until  the  extra  blood  thrown  into  the  suddenly  curtailed 
Taaculnr  svstem  is  accomplishe<)  in  some  any.     The  heightened  pren- 
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Buru  affecta  the  vaso-motor  centrp.  an<l  tliin  speedily  produces  suffi- 
cient dilatation  of  vessels  lo  rc.^iore  the  normal  state.  But  ibe  ves- 
iwls  which  diUtt-  most  luaikedly  and  pei-sistenily  are  iImwo  K'^i^K  '" 
the  anaemic  [uti'l  and  !inii^EuiiiU!'in<:  uLlh  hnLUfliefl  frum  the  trunk 
bcvfitul  ibt*  ahfltruction:  thii«  is  probably  owinj:  tc»  soioe  obscure  vuso- 
mou.r  Toechaniflin.  excited,  probably,  by  thf  anipmJa.  These  "col- 
Uteral "  vesaeU  bt'come  krgiT.  longer  (tortuous),  nml  thicker  until 
the  circulation  in  the  part  ha^  ngaiu  boraint.*  normal — i.  r.  collateral 
circulation  iR  establisliiul.  At  hrttl.  prnbably  all  vi-mmvIs  haviii^x  icu:iK- 
lomoscK  with  the  ob.stnicted  one  dilate;  but  those  which  enlarge  per- 
manently are  almost  invariably  branches  on  the  name  side  a«  the 
obstruction — c.  //.  riyht  iuiortor  ihyi-wid  und  vertebral  after  lipiture 
of  rigftt  carotid.  The  primary  umeniia.  the  blii.sh  and  heif^litcncd 
lumperature  of  vascular  dilatation  and  return  to  rhc  nnnnal,  can  he 
Been   in  limbs  after  lif^lnre  nf  nmin   veswcls. 

In  certain  orjpin-i.  liowovcr,  there  i*  either  but  one  supplying 
nrtery.  nr  others  enterinj^  it  are  insitniiticaDt :  further  in  the  spleen, 
kidneyiD.  binge.,  brain,  and  retina,  the  brunchcut  of  the  main  ve^selH 
communicate  only  by  capillu.nos:  such  artericit  are  called  terminal 
by  Cuhiiheiin.  Here  collaicral  iMi-cnlation  cnnnot  be  cslablliibod, 
and  ohstmction  leads  either  to  immetljate  or  speedy  arrest  of  the  cir- 
culation through  the  part,  with  or  without  "infarction"  (p.  2U0); 
and  its  tissues  conMcquenlly  die  and  der;ener;il.f  latlily  {"  necrobio- 
sia"),  The  result*  of  obstruction  of  lenninal  uricric:a  will  be  fully 
vomtiderv^l  under  Emboliiim. 


iiypek^:mia. 

Ilypencinia,  or  C(>u;re«tion,  is  excess  of  blood  in  the  more  or  Ipsa 
diluted  vesM'li*  of  n  part.  It  may  be  active  or  arterial  and  me- 
chanical nr  venous.  These--  two  variutica  inu.**!  be  considered  sepa- 
rately. 

Active  or  Arterial  Hypebjemia. 
Active  hvperaeinitt  niean^  cxce-w  of  arterial  blood  in  a  part,  with, 
in  mottt  ca;iC9,  acceleration  of  flow. 

CAUSES. — The  inunetliaie  cause  of  active  hyponemin  is  in  all 
case*>  diminished  arterial  resistance. 

Uiluiuiffhed  itrtvn.-il  iv^i^taiiLu  ni:iy  l*e  produced  patholo^fically— 
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IsU  By  certain  agencies  which  have  a  weakening  or  para- 
lyzing effect  upon  the  involuntary  muscle  of  veeael-walls,  Fii- 
Ugiiy  fvmu  previous  pmlaiiged  tuutrdctiun  \i»s  tliis  t-fiect,  as  swu  iu 
the  liypcTteuiia  of  tho  litimls  wbich  fullows  .•Juowlmlliii;^.  Warmlli. 
tiiu,  iK  j^ciicritliy  ptiin'tl  iiii<ier  xhh  Leading.  InjiirifiS  of  all  klntU. 
wlicii  not  iic'iiiig  cinljt'nly  iiml  with  extreme  severity,  produce  & 
reflex  hyperrcmiii  hv  their  inHnence  od  sensory  iiervw  before  the 
true  iiiftfljuinatorj  dilatation,  -whicb  thiust  be  iacluded  in  the  next 
group  of  ca.->es,  ^ets  in.  But  the  dilutatioD  ohuructeristic  of  liiflaiu- 
iiiatiftii  \^  dut>  t(t  iliiTCt  duiiiHgt-  ol'  rhit  vensel-wall,  »rnl  therefore  falls 
umier  thi;i  heaitiigg  ;  and  so  long  as  it  is  more  than  sufficient  to  coun- 
tffhalanoe  the  incrcnsed  resistance  whidi  aUavH  an-omjijiuies  ir  (•*«* 
•' InfliLiuuiation  "),  the  ((uantity  of  blood  iiuAsiii;,'  iliroujrh  the  port 
irill  be  greater  tbac  normal — i.  e.  the  part  is  hypenemic.  Tbu  sud- 
dn'u  removal  uf  [jreasure  is  iiiiotber  cause  of  h_v|ieneiiiia.  pnived  by 
the  ivjnge-stion  of  the  abdominal  vessels  wliidi  resulte*  on  the  removal 
of  much  attcilic  fluid  or  of  a  large  ovarian  tumor;  by  the  tlet-iling 
irbieh  occurs  Vphen  a  pleura  is  more  or  less  i:ompletclT  enipticd  hv 
aspiration  or  Htroiig  Hvphon-action;  and  Uy  l!if  hemnrrlmge  which 
often  fi)llr»ws  iho  complete  emptying  of  ft  ebroiii fully  distejideil  blad- 
der. The  muscle  of  the  vessels,  accustomed  to  much  support,  has 
lo-tt  power;  so.  when  the  support  is  suddenly  removed,  the  ve*s*U 
dilate  fully  und  jfmall  ouej«  perhaps  rupture. 

2d.  By  the  removal,  either  directly  or  reflexly — i.  e.  by  inhi- 
bition— of  the  vaeo-tonic  action  of  the  sympathetio,  Exurajiles 
ol'lhe  tlii-i<f  pi-oce**  are — the  active  congestion  whirlj  folhms  pre-isure 
upon  the  Kvmpaihetic,  aa  in  the  neck  by  an  aneurism  or  Miction  of 
vii*'>motor  nerve*  in  iiriy  part  of  their  course,  from  the  eentre  in  the 
medulla  down  the  eord  into  sjiiual  nervvM  or  syuipatbetic  plexusest. 
Tbos,  iinilat-cnd  eungeotion  resulu  fram  di-^cascs  and  exgwrimuuial 
Bectioo.t  of  half  the  spinal  conl.  Certain  drugs,  tiiki-n  internally,  are 
believed  to  temponirily  und  direvtly  paralyze  llie  vjw^-tunic  ner^esf — 
e.  «/•  nitrite  of  auiyl.  aleoliol.  ti)bacixi. 

The  rf^-r  prtveess  is  generally  due  to  stimulation  of  jioneory  nerves, 
the  diminution  iu  tonus  ilnix  produced  being  mon^  or  loss  accurately 
confined  to  ihe  region  siip]jlied  by  the  nerve.  FHrtion  anil  slight 
irritants  in  the  early  atiige«>  of  their  a(.'tion  produce  hypcnvmia  in 
this  vrav  (^'ee  above).  It  seeuis  that  vascular  dilatation  of  deep 
organs  may  be  produced  reflexty  by  tliu  aiipliculion  of  i<tu)ie*>  to  the 
ekin  over  them. 
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Amemift  of  aji^  Urge  part — a»  ul'  ii  limb  coiiiprvMei^  bv  KiiHiart'li's 
bandage^  or  of  tlio  t^kiii  from  void — necessarily  causes  hv{>tit'tt;mia  of 
otitcr  parts — compeneatory  hypenemia.  Hut  all  purts  ilo  iiot  suffer 
fi|tiaiUy.  a»  tliry  wnuld  wt-io  ilic  hvpcnpuiia  the  result  simply  **f 
iftcreaBwl  arterial  pressure:  certain  vessels,  as  tlie  great  abiloiuin»l 
teiii*.,  dilate,  sliowing  that  the  vaKo-iuolor  M'stern  an'aiiyes  for  llm 
tccoiuriKKlatioti  of  the  surplit.s  blood  by  pmiludng  local  diminutions 
of  voAciiliir  resistance.  After  cxi-irpatJon  of  one  kidnej  ita  share  of 
blool  |t»>t5ei«  lUHiiily  to  (hf  orber. 

3d.  By  exoitatiOD  of  vaso-dilator  nervee,  such  jis  the  chorda 

ty»ii[(aiii.    Nothing  iscertuinly  knowuuf  tliiMaji  aamseof  hypent'Djia; 

oU-t  ihe  hypencmio  associated  with  focial  neunUjjia  and  that  of  the 

'"Jfc^Toid  in  exopbrhalmic  goitre  hare   been  referred   to  vaso-dilaior 

Oe ti ro(M:t«  and  aUo  ty  iuLibittnii  of  vaso-toiiir  ucrves. 

HB3ULTS. — The  results  of  active  hypenernia  are  principally  sueb 

mi^lit   be  expected  from  ini-rciiM;  in  tlie  amount  of  arterial  blood 

Ai^  ill  the  rapidity  uf  iix  How  iu  any  partieiilar  orgiiii  or  tiwue.     The 

^VMaptomn  in  a  supi^rfifial   part  are — iniTeaswl  redness  and  puIsali'Ui, 

<*   sensation  of  llirnbliing  being  often  cxperienrod  by  the  palient;  wme 

^*>cixB5e  in  bulk  ;  marked  elevatiou  of  temperature,  amounting  in  a 

•listani  pan,  like  the  foot,  to  (*evenil  degree.*.     If  ihe  hypeRciniii  be 

of    img  duration  or  fretjiiently  iTpeated,  ihe  »ni«U  arterie.t   become 

'    pennttiiently  enlarged,  their  wall.t  gradually  thicken,  and  the  cpithe- 

Uutnniid  connective   tissues  of  the  |>art    increase,  as  may  be  seen   in 

"*c-  papillary  thickening  round   ii  eallims  ulcer  of  the  leg  and    the 

*>c««uional  spread  of  nasifieiition  inio  tlio  granulalion-tisaue  from  the 

'»l*iuL     Uyperlrophy  of  other  tissues  also  is  a  frequent  result  if  they 

"*?  «Ilcd  upon  to  functionate.     (See  *'  Hypertr()phy.")     Function  is 

"•t^rensed,  except  in  organs,  os  the  submaxillary  gland,  which  fuuc- 

tiohiUc  only  in  reepouse  to  nervous  stimulation.     Thu^,  in  hypenemia 

***   tljc  nervous  eentrca  we  see  groat  excitability.  piini>«tho.'*i»  of  sight 

■riij  hearing,  convulsions,  etc.     In  glands  whose  relation  ro  the  nervous 

^y^t^tn  is   not  rerv  close,  as  the  kidneys,  secretion  is  increased,  tlie 

■^tiDj.  i^ejng  watery  and  sonietinn's  albuminous. 


Uri 


Mbcbanioal  or  Vbnods  Hypeir^uia. 

'*!  venoiiM  liypeneuiia  tlio  excess  of  blood  U  in  the  veinB  and  capil- 


*i»,  and  Uie  How,  instead  of  being  iicceleniteU,  is  relui'dv*!.      T|ju» 
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is  so  frequently  prodiicrtl  bj  mum*  obvioun  mechanical  obstiirle'  lo  th» 
retam  of  bloo<l  through  the  veins  that  it  is  oft«n  callcil  mach&tucttl 
hyperemia.  The  congestion  of  a  fiDger.  produced  hy  »  OMidorBlcljr 
light  li»ni)  roiititl  it,  may  he  lakoti  aa  the  iy|w  of  sucb  cues. 

CAUSES. — Anyihitij;  whk-h  wiiikens  the  forcw  canrf ing  on  tbp 
vcnoii»  circulation  or  which  uppo.-iuf  unusual  rcftlstanoe  to  Uib  cirmU- 
tion — anythioj;  which  lowers  thoblooil-pra-wnreand  slows  the  stnmin— 
mutit  (end  tn  prmluc^  renou»  hvponcmia.  It  is  evident  from  tbr 
rennu-lc!)  introductory  to  ihis  )i«ction  lliMt  such  cauMw  may  exist  in  any 
part  of  tfao  vascular  systcui — heart.  artericM.  capillarin.  or  v«>Jns — 
ftomo  having;  a  local,  othent  u  ^^cneml  clfi.'ct.  Thoy  may  b«  rangt«l 
under  two  hendinjpi— { 1 )  tlio^e  which  dumnleh  fit  a  ter^o,  or  forer 
Tfith  which  ihe  blood  !>hotild  be  liriven  through  the  veins  ;  and  (-) 
those  which  direotly  impedo  Uia  return  of  blood  b7  the  veins. 

1.  Diminl)«hcd  i^iinliuc  power  i8  chief  in  the  fin>t  ^rroup.  aint  ntw  rtf 
the  nio«t  importrttit  cjiuw?*  of  mechaniml  hyprrsrtnia.  The  tnntor> 
power  of  the  heart  becomes  iui|Miircd  in  many  of  the  chronic  exhaost- 
ing  discOHc?,  also  in  the  acute  febrile  disettses,  u  in  typhux  atut 
typhoid  fever,  and  in  thoNJ  detenu  rat  ionx  of  its  stnictiiru  which  Inwl 
to  dilatation  of  it*  cavities.  In  whichever  of  tbcAe  way*  the  vt»  a  tnyv 
18  diminished,  that  diminiidied  fulnoM  of  the  arteries  iirtd  over  falnrse 
of  the  vcinM  which  is  do  familiar  clinically  an  llie  result  nf  mriliar 
failure  will  he  prmluced.  If  tliis  condition  be  of  lonjz  dunilir»n.  there 
is  neccaaarily  so  much  Jnterferenne  with  the  oxygenation  of  the  blood, 
with  the  functioi^^  of  the  hlood-foi-ming  orgsn<L  and  with  the  procviet* 
of  digt.'stimi  iind  nM^imilatioii  that  the  hloo<l  itself  hecoinrH  deterior- 
ated, and  thus  hy  ita  lagging  in  every  tissue  nutrition  in  gmrral 
aufler*. 

In  ihe  arteriee  the  driving  fone  may  be  weakened  by  ohviructioii. 
total  or  partial,  of  an  arttrrial  trunk  from  any  cause,  or  by  uucotupra- 
sftied  dilatation  (p.  'JOl)  which  if  likely  to  ari^e  from  simple  atony  or 
fVnm  those  genemJ  nitty.  )ithen>miituuH.  or  fihn}id  changes  of  the  arre- 
rial  wnll  Mt  common  In  advonceil  life. 

ObHtructiun  to  the  circulation  in  capillaries  ari*«e4>  mainly  from  pms- 
nn-  of  inflamumtory  efTiiiion-i.  dro|>sy.  etc.  on  capillary  arcsf^ 

With  repinl  lo  vein:*,  the  ciniulalion  will  be  flowed  by  nhnicnn'  of 
mnscular  contrnctinns.  especially  in  the  lower  extremity,  or  such  dila- 
talion  a**  prodiici-s  iiic«iii|N>!ei»v  of  valves,  and  thiiw  rendcn*  nnisfidar 
action  uhIvh  ho  im  md  to  circulaiion  ;  also  hy  anything  which  dimin- 


I 

I 
I 
I 

I 

I 


UYfHR^MlA. 


207 


le  elaHiic;  force  with  which  the  lung  tends  to  draw  away  from 
the  |r1viinU  u-:ill,  and  thus  lessenin  thonu-ic  impiratinri.  Forcible  expi- 
rwi'in  will  replace  the  normal  iiiinii»-pre!Wiiif  witliiii  the  tlioiiix  hjr 
a  pluH-prt'ssiirc,  and  tlm>-  plu^'iu^  wind  iusiriimetits  impedes  t-utry  of 
blood  froui  vetna  iutu  the  henrl.  Empbyscoia,  ctfur^iou  of  air  orflitld 
into  ihe  plcuiu*.  and  largo  new  {^ruuthtt  of  liie  liitig  act  Hiiuilarly. 
These  causes  might  fairly  rank   under  the  second  hcsding. 

Whvn,  by  the  aLov«  condilioui*.  variously  combined,  the  drculation 
is  much  retarded,  hypostatic  conffeetions  of  the  posterior  edges  and 
bases  nf  the  Inngs.  of  llie  skin  over  the  Hucrmn,  and  of  other  jiiirts 
kept  constnntly  dependent  occur.  Slowing  of  the  circulation  cauBcs 
the  vuioH  of  ilistant  jiiirts  \o  become  especially  full.  If  such  a  part  bo 
•lao  dependent,  the  pres-iure  (not  the  driving  force)  in  it^  vessels  is 
inoreasod  by  gravity  in  |>n)p>iiriii)n  to  i}h>  vortical  distance  from  the 
highest  point  of  the  body,  in  any  gi\*en  position,  lo  the  part  in  r|ne»- 
tion  (p.  2011);  and  if  the  piitiL-nt  is  sowe:ilc  &*  to  be  unable  to  cliunge 
his  ptusititiii  this  liji^h  jiressure  is  edii^liintly  riiiiiiil:i.ined.  ddaling  vcinR 
and  capillaries  more  or  lea*  fully,  and  greatly  incnaising  the  tendency 
to  biikiige  through  the  malnonrisheil  vessels.  Thus  the  part  is  redder 
than  uoniiul  and  (rdeinatou!',  aXw  »olWr.  The  Uise  uf  the  lung  seems 
but  a  short  way  from  the  heart :  it  is.  however,  the  [mint  in  the  pul- 
mouary  circulation  farthest  from  (he  right  ventriclo.  which  is  weaker 
than  tlic  left  in  pro|M)i-tion  us  the  resistance  which  it  has  to  ovcnvune 
is  less.  Moreover,  in  bedridden  patient;*  breathing  i«  often  very  shal- 
low, and  the  effect  of  expiration  in  driving  blood  on  to  the  left  aiiricli} 
ie  mnch  diminisheil.  (S£«  "  Hy|ioaui.iie  Pnoumonia.")  That  drojwy 
from  hyilnrniia  or  heart,  disease  begins  in  the  legs  of  pi-ople  who  are 
walking  about  ia  aUo  due  largely  to  gravity. 

2.  Direct  iuipediinenls  to  llic  return  of  blood  by  the  veins  are  num- 
vrout).  CuugiWtion  of  the  chylopoietie  vifcera  Irnrii  cuuiprvNiion  of 
the  portal  cnpillaries  in  eirrhosis  of  ilie  liver:  of  the  lung  in  milinl 
con.4trietion.iiid  regurgitation;  of  the  systemic  eirculntion  in  insuffi- 
ciency of  the  tricuspid  valve;  and  of  the  lower  extremities  from  tlie 
prvaaureof  the  gravid  uterus  on  the  iliac  veiiis.  are  a  few  of  the  numer- 
ous familiar  exanipUw  of  "  tue<dninical  liypenemia." 

RESULTS. — Whether  there  be  a  direct  impfMlimmc  to  the  return 
of  blood  by  the  vein^t  or  »  fuiliire  in  the  ton'<»  of  circulation,  the  veins 
ant)  cnpillaries  dilate,  and  the  Mood  niiMimtilnte^  in  lliem  and  moves 
with  diniiniBhi'il  velocity.     The  etuluw<[Ueni  chniiges  will  dejieud  upon 
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tltv  d^rec  of  olwtructiun  to  tlie  vviiouii  return  oiitl  u|H>n  the 
preKsiirc;  in  otiier  worilH.  upun  tliu  iiguiy  siutiuiuKl  by  the  vei^ 
vull.s  from  impninil  tiutritiun,  an<l  upon  the  increaM  of  prresuraj 
the  vfiun  and  capUlariTO.  Thu  uio»t  iui|K)rtHUt  of  ihefte  cliatigra  mxt 
the  exuilnlinQ  of  itcrum.  the  oscape  »f  md  bloo()-Por|>iiNi>li:fi,  hf>mnrrhiJ 
6l>roi[|  iriduntlMtii,  tliroinbmiH,  and  iH-cmtdrt.  j 

1.  Exudation  of  Sertun  ii^  ibi.-  curln^t  mid  one  of  tbi*  ntovt  itttpJ 
ant  r««u)t«  of  tuiK-bntiJca)  byjwnemui.  Tb«  influence  of  inorvascd  pi| 
»un.>  u|ion  the  amount  uf  trntisuiliitiiin  ii>  nhown  fX|H>nnirntnll_v  iM 
Tie  the  main  vein  of  tbi'  tiax  of  a  rabbit  on  each  Hide,  and  diviilv  i 
syn)}uiibe(ic  in  tbe  ttevlt  on  nne  ftidc:  tbc  tran.«tudatjnn  of  Kcrum  il 
the  oar  of  that  side  on  which  the  nerve  iii  divide<l  vril)  be  vorr  ol 
udcrable.  whiUt  on  the  other  it  will  be  slight  or  ciitirrly  wnntig 
Tbe  iteruni  iranwub^  fmm  the  cnpillnries  and  innnll  vcinit,  iinrl  t 
front  tho  Amall  arlorict.  nnd  differs  from  pln^niu  in  Wmfi,  uf  lowvr  ^ 
cific  lin^vity,  in  c<itit»inin|i  le^  albumen,  and  in  haviri);  v«.>ni'  [ill 
tendency  to  cfupulutv,  vibivb  i«  probably  due  to  tbe  ^iimll  riitiubpr 
white  corputtvleM  prwent  in  iL  Rofl  rorpu»«]ni  may  be  prmenC; 
small  nr  Inrp*  nuiiiben*.  viir^'in^  diroetlv  with  the  nnuxitil  of  of»«tr 
lidii.  Tbe  ^rrttlor  the  pre^ure  and  tbe  more  tbe  nutrition  of  ibe  ill 
Miflent.  the  more  aeurly  doiv  tbc  transuded  liquid  rewnibte  the  U(|4 
saagainis.  and  tho  pTHter  (Itr  lunount  of  albunu-n  whirb  it  rontail 
If  the  pmwuK  bv  veri'  p-ent.  it  may  yield  a  fibrinouA  roapilnm.     j 

The  inereaiied  aliMorption  by  lymphaiiN  which  fuUoWD  int-rrt4 
tmnsudatiou  fnun  the  blood-vwwels  uiay  be  liufficient  to  prevent  d 
mTniniilntinn  of  H>nini  in  tbe  |<hi1.  »»  is  the  euse,  for  example,  in  I 
cuir  of  the  mbbit.  wbiTc  the  main  vein  ifl  nbliteraiod.  but  tlic  artc^ 
are  not  dilated.  (See  abnre.)  Where  the  lymphatic  abnorpcion.  fad 
OTor.  is  ioBafficient  to  n-niove  tbe  tranNudvd  liipiid,  tbix  accumald 
and  givoM  rise  to  oBdema  or  dmj»intl  efTm^ion.  The  amount  of  tnd 
ndalion  will  be  influenced  by  the  nnatoniirn)  eluiniclrrF  nf  the  InJ 
Lrinp  mont  in  tbow  partu  in  whirh  rbr  bliMNl-vcwelrt  are  !««.«  ^ 
p(>rto«l.  a*  in  the  KubcatAneou>  tissue,  ami  in  tiwucs  which  prvpcn^ 
frvtr  iiuHkce.  as  MTotu  and  miicoas  membmnw*.  A  lax  and  ton 
cnnditinii   of  till-   vi-jycl?  iilwi   will   favor  tmn«iidntii>ri. 

'Jt.  Escape  of  Bad  Blood-oorpuacleB  occurs  when  nb 
t/i  llip   vrnou)*  return  is  jrrmt;    thry  irnnnttdr  with   M>mm   fVnro 
veinA  and  rn|jillartcH.     Tlii^,  in  mcebnnitnl  hy))eneuita.  won  diMx>' 
by  I'ohnheim,  who  id>served  it  in  the  wel»  nr  tongue  nf  the  fmg 
1i};aluni  uf  the  main  vein.     The  n*d  uiM'pusvliw  occuinulatr  in  m 
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hi|f»  ttttibers  in  the  veias  uiiU  utpillHriee.  (he  hlomkitream  in  tlu-Ac 
ircHwk)  cninplctely  aiagiiatcK,  the  red  corpusclw  I>ecome  bo  closwlj 
|«Mslod  that  iht'ir  imlividual  oiillines  arc  cL-iirciOy  ilistiii^uinbaljle,  ilu' 
(whcreni  luiuis  twcillaH's  lo  luul  fnt  wiili  ilii-  iirtuiiitl  tiiilwtliori,  ami 
Ui»fi  Rudd(!nly  some  of  the  ifd  corpiisclu*  penetmte  t)t«  walls  of  llift 
nnn.ll  vt-ins  an<l  capilliirii^-  ami  oscapL-  into  the  snrryiiii'litig  \\*>^iiv. 
TI»i*  ftccurs  without  ruptuiv  cf  rlif  vt'^Kcl.  and  if  tin*  liftiitiiri'  In* 
ri'xnoved  the  blood  again  vin;ulaiw  in  a  perfectly  tiormnl  tnnnner. 
Tliv  eorpu-scles  appear  to  be  8iiiiee/.e<l  thronyh  ihe  aipillnrv  wulls 
M  tlie  result  of  ihe  presfiurc,  and  nirt-ly  (w-jiim*  in  ^'n-ul  numbui'B. 
I'crhspA  they  ]mi*K  through  the  stoinHiti  wliirh  Kcckltu^^hatinen  hoN 
o\in  lo  exist  between  the  endothelial  elrmenttt ;  hnt  as  plasinn  conhl 
ily  |»K'*  tbnmjih  i>p('iiin<^s  larpe  enoiiirli  tor  u  rvd  t^irpiificle.  and  us 
'!)«■  inin><iidaiioii-lliiid  diffen*  ninrlii-dly  I'niiti  pIttMiiit.  ('olmheini  coii* 
■itien  that  the  existence  of  thes«*?  stomiiu  in  iinneeeesan,-  to  nerniint 
•"f     ttio  fscniip  nf  rorpnsfles. 

•^.  Hemorrhage  \*  anolher  rwuU  of  nieehanicitl  li^iwnvitirii.  which 

**''UiiHy  ocuun4  only  when  the  obstruction  to  the  venout*  current  \»  very 

J5*"«'«L     It  \»  probnlde.  too,  that  the  niit.ritioii   of  vi^'seli*  and  tiwtuen 

"tt«  aiiffenil  fntrti  ion^  eongeslinii;  for  very  heiivy  siraiiis  may  be  put 

**J*«>ii  litralthy  vewKdi*  without  their  giving  way-      Those  vesseU  whicli 

*'*'^*s    the  IcAHt  supporteil  arc  the  firet  to  give  way.      Hvinorrbape  into 

**'o   (iti)ninch  in  eirrhttsis  of  rho  livrr  and  into  the  hmp  in  niitni!  dis- 

****<•  an'  familinr  exiunph'--*. 

"4.  Fibroid  Induration  io  due  to  a  jfi-adual  iiKreib^e  in  the  con- 

"^^^tivu  tiwuL-  round  the  bhjod- vv.t-'ol:".  and  i.«  one  of  the  most  impod- 

^'**'-   results  of  lonj;- con  tin  tied  nu'chanieai  hypenvniin-    The  interstitial 

'^'''^iiitli  lead)*  ii>  atrophy  of  the  hijiher  wtrnrtHre«.  and  thus  to  impair- 

''•^rit  of  the  function!*  of  the  oripin.     In  the  dtomach  it  prodticc**  atnv- 

'^***J?'  of  the  jtlnndular  structures ;    in  the  kidney,  compression  of  the 

^''■•ic  titbe«:  in  the  liver,  ohsiruclioii  1«  tlie  portal  eiruuhition;   in  the 

*^»*.rt,  diminution  in  motor- pew  or.     The  alteratioriH  which  thii'  change 

l*^*"*^iire*   in   the   physical  chantcten'  of  the  orjjnn*' — vix.  inilnration 

**»ocUted  with  ahniiniial   n-dnt-iH.  <lue  In  tli**  excew.'*  of  hloud  or  pig- 

"^'^Titation  from  hn?niaioidin — are  exceetlinply  ehamcteriatic. 

^.  Thromboals.  aa  a  result  of  uieclmnical  obstruetiou.   will   he 
'****CTibcd  in  the  following  chapter. 

ft.  Necrofils  oocurs  from   mechuuival  hyjiviwnita  oidy   when   the 
*^**«tnifii"n   is  very  j»fni-nd    and    complete.      It    has  beun 
**««crib«i  (pp.  38,'  41). 
II 
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Ill  adiiitiou  to  the  forcgtiing  rwtulut,  loug-ooiiiiiiuvcl  mvclmnical 
hy|»t'riemia  leads  to  impuirmenl  of  vitality  und  futiction.  The  tissDix 
gradimllv  undergo  retrogrosaivt'  t-hanges  and  atryphy.  alllicmgh  from 
ihf  luiiouni  of  BtTosiiy  and  blood  which  they  foiitiiiii  their  itijo  aiid 
at»9oUiie  weight  may  be  incrcB^cd.  Tlit-ir  lenipt-raturt'  het-onx-s  h>w- 
ured.  This  form  of  hyiicm-miii  has  no  lendoncy  Ui  cause  multiplica- 
tion of  Iissuck  other  ihim  the  funtiective  (fibroid  iudtiratioii)  arnl  the 
ejiitheliul,  oa  own  in  catwrrhp  <jf  mucous  iiuMnbrtiiiew. 


POST-MORTEM  BVIDENCBS  OP  HYPEIOEMIA.  — Fre- 
ijucritly,  pnrls  whicli  were  hypera-mic  durjii;:  life,  t•^|ll■(ri!lily  arlively 
80,  nhow  uo  signs  of  it  after  deatli :  for  if  thu  blood  does  noi  (.■tm|;ulnle 
rapidly  ivjntniRtion  of  the  anerif»  or  rjf  llie  elajitic  capsfiiles  of  an 
orgun  {('.  g.  kidney)  forces  ii  on  into  the  veins,  thu:*  wmdering  the 
recognition  of  arterial  or  rapillary  hypenemi.-!  impossible.  Further, 
under  the  influence  of  gntvitv  alone  lluid  blood  will  lend  to  run  to  the 
more  dependent  parts  and  thus  a  liyperieniic  organ — wliether  iieiively 
or  paiwively  so — may  be  emptied  of  blood  and  rendered  pftle. 

But  ile]>enilent  |miijt,  on  the  otlier  huml — the  ponterior  pcirtionr*  uf 
the  lungs,  the  lowest  coils  of  intestine,  the  nkin  uii  the  poKterior  nur- 
fnoe  in  dorsal  drrnliitHB — which  may  have  been  beidthy  during  life, 
now  become  fnll  of  dark  blood,  and  it  is  often  difficult  to  •tuy  how 
ninch  of  the  corpeiilion  of  (he  \>»»v  of  a  lung  i«  anie-morfem  and  how 
iiiitrli  ptiHi-niont'm. 

A  further  sonrec  of  error  exists  in  the  p(wi-moneni  staining  of  part-s 
empet-iallv  of  the  endoranlium  and  linings  of  great  vet*self»  and  of  ihe  tist- 
(tues  round  veins,  met  with  [Kirtieiilarly  in  fepticieniia.  The  reflness  iu 
tbt«o  v-»»vn  lit  uniform,  nud  no  imignificHtiou  will  kIiow  thut  it  is  due  to 
Tcsaelfl  dJBtendeii  with  IdfMid.  A  simple  lens  will  generally  t-how  the 
capillary  nature  even  of  an  apparently  uniform  red  fnuii  liypeiiemia. 

When  coiwiilerable  veins  are  hypera?tnic  the  injection  is  said  to  he 
"rarniforai."  from  their  Iiranebing  form  and  dark -blue  color.  Injee- 
tion  may  appear '' punrliform  "  in  the  intestine  ami  r^kin  (villi  ami 
pftpillfr)  and  in  the  kidnev.  in  which  the  Malpighian  eorpiiseles  stand 
out  prominently.  Minute  punctifonn  hemorrhages  must  ni>t  be  eon- 
fiisod  with  Fuch  cases. 

Pignieniatiiiii  (i-Iate-gray,  blaek,  or  brown)  from  altered  ha-'uio- 
globin  of  escaped  corpuselcs  generally  remain!^  afler  ehmnlc  hyptira?- 
mia,  OK  is  often  uell  xt:-en  in  the  Htomach  and  intestines  af^er  portiil 
congestions  and  ehronic  t:atarrli!»  in  ibe  bladder  and  in  the  lungjL 
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Mbchanical  Htpbrsmia  of  the  Livbr. 

Nutaneer  Liver. — l.i»i);-i-i>rilitiiiL-<l  mvclmiiical  li;,-p«nc>iiiia  of  tlie 
liver  ;»ivcs  rise  lo  the  condilion  known  as  [luliiie;;  liver,  uliich  so  fre- 
quently  results  from  carciiar  iticompetonre.  Tbe  change  is  character- 
ixed  by  a  large  itccumiilalion  oi'  hlotnl  in  tlie  livpatir  ("central") 
veins,  «hii-li  dilate  anil  ibickeii;  by  atrophy  of  the  hepatic  cells  in 
the  oeulml  purtiuns  nf  the  auiiii:  imil  liy  increase  uf  the  iuierlubular 
connective  tiiBue.  'J'he  iinpodiiueiit  to  the  rftiim  of  Iilootl  by  the 
bejwlic  vein  lea*l»  to  |»re.*sure-atri);»liy  of  tlie  cv\U  in  tlie  centra.!  por- 
tions of  the  acini  an<l  tu  the  foruiittiun  of  gruuular  pij^cnl,  so  that, 
when  exnmiueil  microscopically,  these  portions  of  the  acini  are  seen 
If)  cotiHist  of  limken-ilovtn  cells  and  jiranules  of  pipmeni  (Fig.  '!>). 
The  vein:^  here  are  foiiTui  much  illliiteil  ami  tille<l  with  red  bJood-cor- 
puj>cle«  (Fig.  71).  Their  walls  are  ihickciie<l.  and  thipre  often  appear*i 
to  be  nUo  more  or  le«8  thickciiiuj!  of  the  iutcrvellular  uctnurk  nbich 
immediately  summuds  the  iHinlrul  vein.  Uwing  lu  the  thickeniu<;  uf 
Ibe  central  vein  unr]  of  the  adjacoiu  inlcrci-llular  network,  and  to  the 
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Fm.  71. 


Niiiiriiii  Lirvc  Pnrtlim  (if  Pin.  70,  itniand 
•r-nlnti  hrfailr  vein  (vt :  motv  Mxhly  maf- 
■illlnl.  (Imwtnc  lh«  thirkvulnii  at  lh»  vtIm 
nni]  ili«  M-miiniilBUoN  vf  rtal  Moud-CorpiM- 
rt«*  wlUilii  ihirm.    y  «0. 

dcAtriictiou  of  the  liver-celt^,  the 
most  eentral  portionx  of  the  acini, 

Ti>tmi«  ijv*r:  ii~i™.-.u.t.  ,.r  .i.r  lU^-rrU.  '"  «'lvanccd  st.itte*  of  ihe  .It*.>njie, 
Mi4  pigawatMttoti  of  ibc  rmiml  poriioiw  of  the  may  pretu'iit  a  lihmuK  anpeHnnt'e. 

MniM:  new  crnttlh  orvi'tiiiiTlIvvllitnio  Bl  tbe     .    "    .  ■    i_         i  e   .\ 

»tn|ibcfy.    V.  iieiMiie  «ii.     I'.  iv.rMi  rnnni.  •»'  ™^  pen])herBl   parta  o(  Uie 
■■.»    iwiicn  miwutiiguy  i>Mgt.in.->l  iKiiiwnia-  jicini  lh(»  iii'w  iiifiTlnhuIar  prowtb 

■iitttrl  iiv  well   III  Ibe    |icrfpborml   i-miiK-ctlvc. 
1.) 


ioaecii  imtinuating  iiaelf  between 
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the  aliDHHl  uDuhorprl  livur-c-ells.  This  new  interlobulnr  growth  ie  um- 
allj  diiitincti}'  nuctcatct),  liut,  for  the  mnitt  part.  \c*»  9a  thiui  that  met 
with  in  cirrhosix.  It»  colhilar  charucter  has  bci>ii  in9u>te<l  iipoD  i^p<> 
cinlly  hy  Dr.  Wickhuui  L^:p. 

Ill  liio  earlier  tituf^cs  of  this  aflV-wtion  thv  liver  ia  anuioth.  anil  ofttti 
consiilpmblv  inm>as<Hi  in  Htxe  from  the  large  anionnt  of  lilooi)  «hirh 
it  conuunft.  On  Miction  it  |irrs«'Dts  a  |ieculiar  tnottKn]  npiK-aratioc,  ihti 
centre  of  the  lobiil«8  Wing  of  n  ilark-rcd  color,  ^rhilsl  iIr*  |ii'ri|ihcral 
portions  are  of  u  volloui^ih-whiic'.  Thii>  hitter  Njipcnmnep  in  oAm 
iiic-niMttl  by  fattv  infiltniituiinf  ilir  ]>cn|i)i(>nil  livrr-cfllK.  I'llJntatrlv. 
the  orpin  may  undergo  a  grailun)  (timimition  in  !<izc.  boeoming  moro 
m-  )ci«  irregulnr  on  the  mirfacc.  Thiti  is  iluc*  to  ntropb^  of  the  cetitml 
will*  of  iht^  lobules,  imrtty  from  prv.-yture  uf  the  <lilHl<.*d  central  vein* 
iind  tiiuliiutriltun.  iind  |ianljr  fi'oni  ihe  prtivtii'i!  of  the  eiintnu'tin}; 
interlobular  gro^t  tli.  The  interlobular  growth  teuds  to  cause  nhstnir- 
lion  to  the  portal  circuUtion,  a«  in  cirrhoHis. 


Mechanical  HtpbrjEooa  07  the  Lungs. 

In  the  lungs,  long-ciniiinueil  nicchanical  hypencmia  producm 
peculiar  indnrattuii  and   pigmenution   which   is  known  as   Brown 

Fto.7S. 


■mwn  InAinUfaa  of  Um  Lnni.  UiMwliit!  Hit*  nl>u«TiiiBl  iiiunhrr  i>r  e»'>il<i<  m 
tfpltbnIW  ralU  rmrfrinv  U»  BlWiilAf  dmIIb.  Iti<'  liirivaM-  nf  iiitiiin-ltva  Itutir  ■p'til 
Idood-vavvli.  a,  ■tid  Ui9  l«fv<-  ijiMntlfy  of  {ilyttivnt.    t,  Th»  ■iTwnlar  iwrlii'.    -x  '■ 


Induration.     This  nnwl  fre'iuenttj  rcsolu  fVom  Alenonis  and  bmiS- 
ciencjf  of  lb*-  mitral  orifire.    The  altfralioni*  pmdiirt'd  in  llir  fmlmnnai 
lextiin*  conniAt,  in  the  hret  place,  of  olongntion  and  dilatation  of 
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j'uliiiuDarv  c»pi[ittne»,  so  that  even    ill   uiiiujocle>)  prepiiratiuiiin  tUe 

sIvwIftTwulls  uppcur  abuoruioUj^  tortuous.     TUe  epitbclial  ccUk  Itniu^ 

Lltic  alveoli  becoiiiu  swollen.  |jrohiiIily  iimUifdy.  ninl  .-iiv  M!i.'ii  in  largo 

DUMilitT!),  Iillcii  with  liurk-browii  [)i;rmi-nl,  t-uverJDg  the  aU'coliLt*  vralU 

(Fig.  72),      They  frequeutly  accuiniilate  within  ttie  alveolaJ*  eavitie*. 

These  clian^iM  are  followcl  by  an  iiirrtiuie  in  the  interlobular  comiet*- 

tivti   tii^im,  hy  tlie  formation  of  lar;!t>  (lunutilicii  of  bruwuiiib -black 

fiigmcui,  and  often  by  a  tliickoning  of  tbe  alveolar  walls.     Sometimes 

liie  pulmonary  capillaries  rupture,  and  Uooil  is  cxlravufialvd  into  the 

lui»g    tiKSue. 

■Lungs  iu  wbicb  tJit«c  t-ban^t'.s  are  at  all  advanced  present  a  mure 
or  Ion  unifoiTu  brownish-r(-<l  tint,  moitled  witli  brown  or  blaclci.<)b- 
colored  (ipBcks  and  streaks.  Tbey  are  liesivior  and  tougbor  than  nat- 
"ralt  le^  crepitant,  and  u|M>n  tti|ii(t.>7.in|;  tbf-iu  the  pulmonary  Uibub  is 
found  to  be  dcua4!raud  thicker  tliau  that  of  a  healthy  lung. 


CHAPTEH    X.XVI. 


THROMBOSIS. 

Thrombosis  is  a  coagulatmn  of  the  bhK«|  within  the  venwls 
'«iriti;;  lif,..  TJic  product  is  t^iillwl  n  throinbUB,  in  op[K»«ition  lo  a 
^^a^rxUum  or  clot — the  result  of  post-mortom  coagulation.  It  miiy 
"Cciii.  j^  ^\^^  heart,  artericfi,  wipillarie*,  or  veiiw,  but  Ih  most  conimoti 
'y    far  iu  the  veins- 

^KYSIOLOOY  op  coagulation.— There  in  mueh  djffer- 

*"*-'«  «jf  opiuJoti  u|Hm  most  of  the  i-ji^cntial  jminls  in  the  con^nlation 

"     ^he  blood.     According  to  Schmidt,  enagubtioir  ctmnisteil    in  the 

"'*ioQ  of  iwo  alboininoid  bodies — fibrinogen  and  flbrino-plnatin— 

"**'"'!'  iho  inlhieiiro  of  a  third,  calkil  the  "  Gbrin-fcrmonl,"  though  tiO 

'™*^  fenuen (-action  i*  attributed  to  it.     Fibrinogen  exists  tn  noriiiiil 

t^^^Qtai;  Bbrino'plaj'titt  and  fibriQ-fiTnieni  are  found  in  merum,  having 

~^***'i.  it  i.t  lhou;rhl.  als»»  fr()ra  IcueoeTloft.  over  70  pep  ccnl.  of  which 

^^*:  been  destTibed  u*  hrei»king  upon  tbe  escape  of  bhwd   from  tbe 

'^'^y-  As  diMiitt^nilion  r>f  Jeut-ocTtes  if  ^ing  on  cnnntHntlr.  a  Mudl 
I  "nntity  of  the  fennent  iriu<  *iiid  to  be  normally  prownl  in  cireulalinn 


bl. 


^'•1.  inhibited  from  acting  by  tlie  vcsBcl-vall ;  bat  blood. 
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from  an  artery*  into  ah«ci]iitc  alcohol  bsM  ht>>cn  prove^l  to  cnnuin  mmr. 
Next,  iUiuiiiai>ii'n  piiuwvil  tliat  fibriii>i-|i|ii!itiii  wa^  imiii'ci«Mr;k'  In  I 
cOBgiilatioii.  a  rioniiiil  eliit  Iti'iii^  tuniu'<i  ulirii  tlir  lllirin-ffniirttr  m-lrd 
upon  ttlirino;;i-li  nlune.  Kuii^cliftilmcli  roiin<]  tliut  Viit*t  a<l<l«-<l  In 
cooled  pla:«ina  ii)diicr<l  (HMigiilalion  jii)>t  as  thr  fibrin-ffnupbt  ilnl, 
allliou^li  vt.'aKt  vielilf  iiu  ^iith  rcriiictit.  \VrK>|(iriii;:i'  liac  cxplainnl 
this  iiiaitiii  of  vi-ust  Uy  iioiuiin;^  uiil  t]iitt  it,  WVv  Inicni-vtrK,  Ik  ricli  in 
lecithin,  a  \»n\\  uliicli  tils  cxiHrimrnts  lifLvr  gliown  pu«rrfuIlT  to 
induce  coRgulalioii-  W(M>l<lriilg<>  I'tirtlicr  *XaXe»  lli»t  Si-limidt'a  fihria- 
fiTtiifMl  (lovM  hot  exist  ill  nunuat  ]ilH»nia.  and  tliat  it  iiiny  make  it» 
u|i|i»LraiiLT  in  ploMiiii  from  which  all  vpIIm  have  \twn  tvnmwA  bv  thr 
centrifugal  machine;  he*  hclim'M  it  to  amo  fVoni  mimeait  ye%  unde» 
tcnnin«d  constititrnt  of  tbc  plasma  it^ctf.  in  snvy  in  aiuoiuii  with  th« 
(.■Dvrg)'  of  coagulation,  but  not  to  be  an  i'»»i'ntial  element  in  mago- 
UUon. 

Laiitly.  Wooldridgc  »Uiit«  thai  fibrin  itt  duo  lo  the  union  of  two 
bodint,  which   he  nilU  "fibrinogen  A."  rorrcsiwnding  to  the   ItoJir 
called  '^fibrinogen  "  above,  and  "fibrinogon  B,"  whicli  he  hafiobtained  ■ 
M  a  prectpitute  from  plasma,  the  precipitate  (.Njnsipting  of  bodin  iiidi»- 
ttQguitihablf  from  "inifr*K-vle»"  nr  "b|itfid-phii|ii(»." 

Quite  recently  lln^crofl  and  Curlier  have  expre^ed  tlieniM>lvea 
1L»  oppoeie*)  to  tbf  rii'w  thai  a  large  number  of  leiifOuytoD  diMip|>ear 
when   blood*i.«i  drawn   fVuni   the  body. 

BXCrrma  causes  of  coagulation.— The  moKt  »irik. 
iltg  p<iilit.'<  are  ihnl.  s|H-iitciiig  genemlty.  libKnl  eircululing  in  lining 
(i-!qHd!>  reuiainii  fluid,  but  MJien  dniwti  I'mni  lhi<  budy  it  oMgubilen, 
and  thai  when  emtgiilntinn  nf  cin^ililing  Muml  nrcura  it  ia  umuiUv 
u|ion  MMiii-  obv)ou.'*ly  di.<i4*iiH4tI  Fnirface  or  in  ii  part  in  aliich  the  bloml- 
iitreani  h»«  bei'li  mHcb  R-Iaritol.  From  thf«'  l'act»  it  biw^  hwi\  infiTti'd  _ 
that  the  henltliy  vcMtel-wall  cxereiMvi  an  inhibitory  influeticr  uffon  the  I 
bintid.  pn*ri*nling  the  rhanp*^  (uhnlever  (hey  may  la*)  whiL-h  lead  in 
tlie  formation  or  llbrin.  It  ii*  probitbly  miirr  i-orrecl  to  wiy.  Willi  Sir 
J.  Lt^ler,  tlinl  blood  within  rumiml  vir^iwU  doe;!!  not  tend  to  i<oagulalo. 
the  veiwl-wnll  lieing,  m>  to  !>p4<ak,  neutral  i>r  pAMtve  no  long  a«  it  U 
living  niid  )M-»lthy.  In  tbix  light  the  iinniinl  vew^el-wall  may  be  rtim- 
pared  lo  the  gn-any  and  viM*<»iiti  siibtitnui-e'',  tike  vaseline,  puraffin.  and 
caKtar  oil,  in  whieh  bloml  may  long  be  kefit  fluid,  yet  n*ady  to  mogn* 
UUt  nomiallv  when  br>>og1il  into  otntnct  with  snlid  nmlter  (llayeniA 
■ad  i-'ariirr).     Contact  with  onlinnry  mdid  miitler.  on  the  other  liiiiid. 
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iii<lace8  onfciilatron  more  or  less  quickly:  when  <lrftwn  into  a  basin, 
Mooil  usuwilv  •'loiii*  in  from  three  to  viglit  niinntwt,  but  Lt8t«r  saw 
bloud  rcmaiu  fluid  for  u  loug  time  in  the  un<^te  between  tin  anipulatetl 
«hc3«)i'H  foot  :inil  thf!  skin  raittml  In  ii  Iliip  fnun  it;  anil  exlravHsntioiiH 
a  boot  simple  fractures  and  into  liody-cavitics  are  often  long  in  coag- 
itlating,  titougli  lliey  viiry  inni.-li  in  this  rc-ipect.  A  rou^^li  s^iii-fuce 
aJ«viiyK  acts  more  powerfully   ibun  a  ^luuutU. 

^iUi  regard  to  the  iiitc};rtty  of  the  vesecl-wftl),  it  is  necoBsary  only 
that  the  endothelium  should  bcsounil:  fatly  ami  i-alcarenus  changoB 
of  xhe  iiiuhile  co»t  do  not  cause  voiigulHtion,  whiUl  iitheriiintitoiiK  iiloen^ 
forci|in  hodiea.  and  nodules  of  now  growths — all  bare  of  endothelium — 
do  ;  iuoreo\'er.  severe  injury  of  capillaries,  which  postscM  only  endo- 
thelium, eauxex  lliitiinbuxiH  in  lliciu. 

iVtlooj^ed  coniJict  with  so  Bbnoruiai  \'essel-wall  will  of  couree  favor 

coagulation,  a^  is  well  seen  in  the  cure  of  aticurirtms.     But  retarded 

ttoip  was  regarded  as  an  exciting  cause  of  coagiiliition   in  apparently 

normal  vessels;  and  so  it  is,  indirectly,  for  impaired  circulation  in  a 

pAi*!  means  damage  to  iLs  tissuctii — to  its  vascular  endothelium  umon^ 

"then?.      If  the  endothelium   is  kept  fairly  nourished  in  (*pite  of  slug- 

*«ii(m  within  the  vo^tel,  the  stagnant  blood  will  n(ii  cnaguhtle.    BInod 

•filhiii  a  tied-oflr  turtle's  heart  does  not  coagulate  till  ihe  heart  died. 

^"O  time  before  coagulation  occurs  in  the  jugular  vein  of  a  riianimal 

"  longer  in  prnporlinn  to  rhe  care  with  which  it  is  laid  bare  and  the 

"S^tUros  arc  applied;    and  if  this  operation  he  done  nntisepticaily 

**'**gulation  does  not  occur  at  all.      Retanhition.  and  even  stagnation. 

"'    flow  miUit  therefore  be  regarded  as.  at  most,  but  an  indirect  cj»use 

'■^   thrombot^ia.  though  it  is  always  a  favoring  cirnunisianre. 

■A-bnormallty  or  remoTal  of  endothelium  is  therefore  the  essen- 
^t»-l  cnndition.  and  wi-  nni.si  next  consider  and  gmiip  itj*  many  causes : 

^«  I^ju^ieB  and  diseases  which  destroy  or  gieatly  injurt>  llmendo- 
'"olii,m_  The  most  important,  because  the  most  freijuent,  of  these 
•*'^"~— «?clion  and  rupture  of  vessel.*.  In  whieh  thrombosis  is  the  mcan-H 
"y  Vrliich  hemorrhage  is  temporarily  checked;  and  ligature,  torsion. 
^^'^'cty.  etc.  the  means  by  which  surgeoni*  temponirily  arrest  hem- 
"""uage  which  the  natural  procl•^'^cs  are  iiisufficjt'nt  to  slop.     All  of 

**«,  obviously,  cause  great  injury  in  the  vessel-wall.  Other  exam- 
P'ea  f^f  injury  are  affonled  by  the  action  of  chemical  caustics. 

*  n  the  heart  iullammation  of  the  i-tiJocardium  i;»uso8  destruction  of 
,.     ^^^idothelium  and  the  growth  of  gr.iiiiilation-Li;>i^ue  from  the  opposed 
'"•*«!«  of  valves  or  elsewhert- ;  coagulation  is  frer|uent  upon  ihese 
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vegci«tioii3.  (Koc  **  Eiiilocmrtlim.")  In  the  vrsscU.  ailicrom: 
ulcerx,  liiirc  cnlcareoun  |>U(v«.  i>vpliiliiic  tnflniiiiiiitttnti,  nnJ  rbuigM 
du«  U>  fxk'twioii  to  vein*  or  arlerit^^  of  spreatlinj:  iDfliuumatjuns 
induce  tliriHiitHjcttH  HiiDitikrly.  Iiiflatniiiiilifm  was  tViriiifrlv  ii'^nJ 
tlw)  main,  if  not  the  only,  csiue  of  ihrotnboats;  bencv  tlironilMMiift  In 
veins  is  frt!qnenth-  itrniwl  '*i»liU'bitis"  even  nl  tin-  prcseut  (br. 
Inlliinitiiitlion  of  vvins,  us  lUri^U^v  kUIih],  \»  cvrtointv  nur  n^  ■  pri- 
m(iryi-<in<lition,  but  ii  may  be  <Uiu  \n  vxtvmvm,  nml  not  unfrF<|ui*ntly 
retuUnj'rnm  tbo  ronniiliiui  of  a  ihroiiibri^. 

T)if  ihmmttosis  wbicb  oocunt  as  sn  ocouional  complEealinn  nf  mvW 
specific  feven*  is  explninetl  by  tlie  obwr%-8tion  of  PonHrk  tlint  in  tbew 
diseaMR  (lw(|anmnlm[i  of  entlotbi'lluni  inny  w-cur  over  liir;^  amu  of 

2.  The  presence  in  the  vasoular  system  of  siibetances  not 
OOTerttd  by  endothelium.  Ncim11p«.  hors^-bnir.  tir  wire  introdacrd 
into  l.be  Asc  of  an  iitieuriitiu  induce  clottin;!  'a\n^\\  tbemselveA,  ok  aIm} 
ilo  nlreudy  ex  idling  clnt«  (ibnunbnx  or  cinUiilu?*).  |)arii>itef(  wbirh  havt 
peuetmled  \'i,t<«clH,  and  new  firowtbs  wbicb  proje*'t  into  the  intrrioc* 
nf  vrihs. 

1.  Imperfect  blood-mipply  of  a  part,  cauAing  disease  of  Ui* 
vessel-walla  by  imperfect  nutrition.  Tbia  is  n  imKt  iroporiaiit 
group,  ill  wbich  ."lovriu};  of  ihe  c-irruUlion  is  tbp  indirtct  cauiw.  A 
tendency  to  xlscnation  «if  bloo<!  may  be  <hie  to  many  cauH^n  (p.  208), 
of  wbieh  tbe  uioet  itujiurtanl  are  cardiac  weaknem,  geneml  diminii- 
tion  of  voMular  tonus,  and  dilniation  (varix)  of  veiM.  All  thne  maj 
well  be  combined  in  one  iUHe  lo  retard  tbe  cirvolalion,  nnd  thiiH  to  |in»- 
duce  an  abnormal  veswi-wall  and  prolonged  contact  of  the  name  blood 
with  it.  Tliey  are  tbt-  ^■onditiori*  wliieh  give  ri.se  1o  the  "manMBue 
clola"  of  Virrbow.  These  t'omi  in  llie  imwi  depenOcni  vrin*— r.  ^ 
those  of  the  lower  limb,  pelvic  or  back — and  in  ibo-se  ports  of  the 
heart  in  which  blood  lendx  enrli4*tt  to  remain  when  the  organ  doen  not 
roiiipb-lrly  empty  ilwlf;  vijt.  the  auricular  tippemitce*.  ihc  a  pi  re*  of 
the  ventricles,  and  between  the  irabeculie.  In  veins  these  clot"  b<'g)n 
just  behind  the  flapn  of  vulvex.  The  force  of  tbu  venous  currmi 
being  tw  f^light  or  the  rosiKtanee  \o  ii  being  so  great  that  it  no  bmgrr 
complelrly  oponn  the  valves,  the  blood  i-onM>i|Ucntly  sla^ali-K,  and  aAer 
a  lime  ruagulalcii  behind  them,  ^uch  elot«  occur  in  the  courM?  of 
many  exhau)>iing  diM>aM9.  ns  pbtbifii?,  eanrer.  in  whidi  thrftmbofiiii  'im^ 
materially  facilitated  by  the  quiescent  ;^tate  of  ibe  patient,  t^rrfdfl 
oxaininution  of  the  Hntes  of  recent  thrombi  is  said  to  bave  dcmon«tm«iflE 
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al»«nix*  of  onilotlicliiini.  but  tliJK  i»  liunllv  prunf  tliat  alteration  of  the 
ciijcrln-liiim  wji?;  the  nx\x$v  of  the  Uiroiul«)sis.  for  liii'  c*?1Im  ina^v  well 
bavc  difJa|ipeart(l  fteconilarily. 

Somctiiueft  Abnonmility  of  surfiice  \*  inftullieicnt  in  i-:iiiitc  <>xtcnRive 

ctottini;  until  rvlarilnli>>ti  of  llit.'  bluiKl-^^lr^aiii  i^  added-      In  tlie  iinrta 

ve  wmetJmeif  liDd  ciLlraroDU.'i  pliitcH  bare,  but  with  lilile  nr  nn  iidbe- 

rent  fibrin.     In  aneuriMiis  ihi'  wall  is  »lwaya  nbnorinul  mid  tlio  circu- 

'■lion  is  already  retnrdfd:  but  sufficient  ciotting  to  effwi  ii  uure  may 

[Kit  ncL-tir  until  by  treatment  we  still  further  slow  the  t-urreni  and  pro- 

Jonji  iho  contju'it  of  the  blixid  with  the  .lijnorriial  surfacf.      In  varicose 

^^f^im.  which  arc  ircijuently  the  seats  of  thrombosis,  the  eiidotbcliuii], 

<»wri«j(  to  iin|icrfcct  nutrition,  oin  sonrei'ly  ever  be  heulthy,  though  it 

u»a^  hot  Ik-  ■«>  ilcfcetive  a*  to  excite  eorigdiation. 

^P         -4.  Certain  oonditions  of  the  blood  favor  coagiihition  and  pro- 

■"•■►tu  the  oit;iirrem:e  of  thrombosis,      li  Is  snid  that  the  tcndenev  to 

•^^ffc^uliite  ii*  incruuseil  in  the  Inter  monlfis  of  pregiiiirK-y  iunl  after  pru- 

ftt»«*  hemorrbage.     To  whatever  cause  it  may  be  due,  an  increoited 

tcrxlcricy  of  the  bloo<l  to  congtilatc  i«  probably  never  more  than  a  pre- 

«li«piBiJug  cjuise  of  tlironib<wi».      In    sqiLie  fevers  tbrouiboMti   is  not 

""^dtmuion  ai  pointjj  hitviu;^  no  direct  relation  to  a  wound.     Tlii»  ban 

l>«*c;ii  Attributed  to  the  breaking  up  of  leucocylet  in  large  numbei-s, 

■^^Si  icli  is  said  by  Schmidt  and  bis  pupils  to  occur:  it  has  been  shown 

*«»»-t  iujcclion  of  leucocyte*  in  bir^e  utiniben*  into  the  circulation  of 

^t''""»  iiwil*  is  followed  by  their  rapid  dii*integralion  and  local  or  even 

^■^"WiiTsl   ihrotnbo.tii).      MV   pttvnine  that.  WtwdilridfTf  would   expl.'iin 

^P*'*  *w  by  the  settinj;  free  of  locilldn.      In  all  these  viu^v*  n  failing  heiirt 

^*^«1  flagging  circulation,  the  caiiMs  of  ordinary  niaraamic  clotting,  iire 

I'*~o»eiit.      IViliafw  desquamation  of  endotlieliuni  ([).  210)  occurs;    a.nil 

^       is  possible  that  organiyms  also  may  phiy  a  part   in  the  pit»ces». 

•» »  eeomia  particularly   likely  in    tbow    fi-etjuent    eaaes  of  veiioujt 

*  *~oiiihosiK.  often   going  on    to    purtfurni    Miftvning    and    wcondary 

**    *lebitu»,   which   occur  nide  by  nide  with   erysipela:*,   pysemia.  etc., 

^**c|  which   hare  gained  for  "phlebitis"  a  place  amongst   bix^pital 

B^^^     <;aARACTEE3    OF.    AND    DIFFERENCES    BETWEEN. 

lot  of  blood  dniwn 

of  delayed  coajiula- 

^»i.  and  the  white  clot  fret-  from  ix-d  c«irpusrlcs  obtained  by  whip- 


^XoOTS  AND  THROMBI.— The  ordiniirr  r«d  c 
_~*-*m  a  vein,  the  "  bufly  "  clot  of  inflainmnliuii  or  < 
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^11  blood  with  anything  hating  a  large  ron-rh  Rurfiicc.  »<bow  the 
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cliaract«ra  and  modf^  of  fomiatiim  of  the  tliroinbi  witli  wlijch  we  bnve 
to  'U-.il. 

Poet-mortem  coa^ula  in  tlie  heart  are  f^nemlly  liuffy.  the  thick- 
nejw  (if  the  n])pt'mio«t  |mU*  Iwyor  van'ing  dirvctly  with  the  lime  whirh 
clnpsos  hefon>  the  heart-«iib^ianct>  hcH-«imew  so  altewfl  a»  to  alluw 
cuiiguUlioti  to  be^iii.  Both  in  iht^  ht^nii  and  ve?L*^(,>ls  cosguhition 
occurs  in  that  part  of  the  bhjod  which  i»  fartliest  rt'moved  ftxim  the 
intltii-nce  ari]icwall ;  heiicf  the  siiiiillfr  llie  vewel  the  lattr  diies  [Hifl- 
mortcin  clotting  occur.  Siieh  clotKarc  red,  soft,  wair-rv,  nevi-rndhcri'iil, 
do  not  completely  fill  the  vpAtfls  «nd  can  W  eajiilv  drawn  out  of  theuj 
a*  lou;:  stritigi*. 

Clots  formed  in  tb.e  heart  just  before  death  connect  po»tt-iaorteni 
chila  and  tiiruinlii.  'riiL-.-ii:  art-  prol>alily  |mrily  due  to  "  nhippirii; ' 
by  the:  oliordi£  tendiiioc,  etc.  of  the  bicvotl.  which  ti>ndH  to  Rtagnalc 
when  the  hcnrt  la  too  weak  t^i  einptv  its  cavities.  As  would  he 
exjierli'd,  llicy  ai*<'  tiiorc  or  le:*.'*  niiifuntdy  'lecoloHxed,  and.  tlioiigli 
not  adherent,  an;  often  so  much  entsingled  aiming  the  chonhe,  etc. 
that  (hey  caiiinir  readily  he  rL-moved.  Kponi  their  Innjrcr  duration 
and  marc  ccniplctc  contraction  they  are  firmer  and  U^-*  watery  than 
post-mortem  clots. 

Thrombi  or  ante-mortem  clots  are  of  two  kinds,  red  and  white, 
ftcconling  as  ihcy  urigiiiu'e  from  'juu-fceni  or  rimtfafivf/  hhnjd.  In 
the  fonner  ea*e.  as  secit  in  an  iirlcry  or  vwn  after  ligature,  uiorc  or 
lees  of  the  stagnant  blood  on  either  8ide  of  the  knot  coagulates  intu 
no  ordinary  red  clot — ;*oft,  nnifoi'm  on  section,  and  adherent  to  the 
vessel-" all  when.-  thiji'  ic  injured.  The  throtuhnit  then  contracls, 
still  adhering  to  the  wall,  bctomc*  drier  and  less  elastic,  but  itt  »till 
red.     Tliiw  i^^  ihe  .state  in  wliicli  a  red  thrombus  is  genenilly  found. 

Hut  when  coagulation  occnrs  in  Idood  which  tx  titiil  rircuhitiiuf.  ai* 
ill  the  f>acof  an  aneuriam  or  on  a  cardiac  vegetation,  a  whitA  or  mixed 
tUruiiilius  results.  Acwnliug  to  Zulin,  who  sdiriied  ihe  fcimintion  of 
such  clot.-^  under  the  microscope  in  i^mnll  reins  irritatiHl  by  a  HiniLll 
crystal  of  stall  placed  near,  the  abnormal  surface  causes  each  succewiive 
quantity  of  blood  which  i)asj<fs  t"  leave  upon  it  a  little  fibrin  and 
f!onie  of  its  most  sticky  elements — leucocytes ;  whilst  if  the  blood- 
atrciim  is  languid  nior<>  or  fewer  n^d  corpusdeK  remain  in  the  thronibu!>. 
rendering  ii  mixed.  But  later  observers  have  shown  that  innumer- 
able hlfMMl-phitPS  fmicroeTtes).  and  not  leucncvtes,  arc  depne*ited  npon 
a  thn-ad  passed  through  a  vcd.'^el.  and  also  upon  the  adventitia  of  » 
severed  artery  within  which  the  cut  vessel  haa  retracted.     .Moreover, 
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Mil  Plain  illation  of  oUl  clots  in  aaeuriHms  has  convinced  Osk>r  tliat 
iWy.  too,  L'onwst  of  luicrocjtes,  and  lie  conset|UeDtlv  regards  Jeuco- 
•;vtw  w  of  liltif  iiiiporcaniT  Iti  liii-  fonimlion  of  tlii-oiii1>i.  Tliiuw 
itironibi  are  ffrayish-white  or  reddish,  fii-mlv  ajlieroni  to  The  wall ; 
•ad  it  is  peculiur  lu  itiem  that  iKey  are  often  stratified.  T)m  » 
proKaMv  due  to  variation.*  iu  tlie  rut«  of  dt'ijositiuu  of  lliv  fibrin,  in 
lie  l)lo<Mi'{>rvNiure  to  which  ii  is*  subjetii'd,  and  s.iic'h-like  phy!>ical  coii- 
<^iionf.     Krciiiicntly  wliiio  and  reddii^h  hiver^  Rlitn-naie. 

A  tlirombus  may  he  "  piirietal  "  or  "  ohstnu-tivo,"  cftiisinji  partial 

w  tvtntpleie  oiTlusion  of  tlie  vessel.     Once  formed,  it  tends  to  extend 

^y  •loputtition  of  iiioru  fibrin  on  its  surface).     A^  a  rule,  thia  extenitiou 

"•  t-'hi'ckcd  hv  tht>  mpiditv  of  flow  ut  the  level  of  llie  fin*t  hirjje  col- 

'*teral  hmnch  in  encli  diret-ition  ;  hut  somctimej*,  especially'  in  veins, 

'nroiubo^iiit  befoiiiw  "continued,"  and  one  dot  may  extend  from  the 

">ot   [o  the  niva.      Both  in  arteries  and  vetn»  extenaion  is  always 

I^iiiuflv  lowanl  the  he;irt.  tlionffh  it  may  ownr  alsii  in  iiri  opposite  direc- 
I   ''**fi.     Tlifw  thrmnhi  generally  adhere  to  the  wall  throughout,  but 
***>nc'tiiii*«  ihey  do  m  only  at  their  pointj)  of  origin. 
■•»i  the  capillarie**  coii<!ijlatiiin  occurc  only  as  a  resiill  of  uecrosin  or 
*^*'*»-ve  injury  of  ilu-  eapillary  wall.s;  for  they  ant  cii  riiiiall  ihal.  so  lonjr 
^^    tlicy  nre  livin;^,  their  influence  in  prevcntinj;  dotting  will  act  upon 
■•*?    whole  of  the  eontaini-'l  Mood  (Li-^ter),  niid  ron!>ei|oenlly  tlironi- 
^-J**-*"**^  doe^  not  extend  into  them  so  lonj:  as  there  is  sulticient  bloocl- 
^F**f*fdy  to  keep  iheiu  alive. 

H  XJLTBR  changes  in  thrombi.— These  art— decolor iza lion 
^•^*''^*rn  red),  n-yoliition,  orj^anization.  <'nlcifieation.  .•'oftening  (simple 
^»***l    infective),  and  putrefaction. 

XDecolorizatlon. — The  lin*t  change  in  ;i  red  ihroinhui*  i»  a  hn-jik- 

**^-ih>«n  I'f  ihe  red  rorpucclejs;  their  suti-omata  hecotue  nnrecojmiz- 

'■*!«.  lUe  hiemoglohin  itt  set  free  and  in  jiroai  [lari  ahwirbi-d,  but  soine 

7****-^  remain  as  jjrannlar  IneniHloiilin.     Ah  n  reoull.  rlie  ihronihus  loses 

K***    «ieep-rcd  color.     The  process  b<^in.s  in  (lie  ceniiv,  unil  takes  weeks 
**    Snontlm  hefore  it  in  nl  oil  complete. 
^%eeolation. — Thai    many  tliri-mbi  dicuppeur  ifi  certain  from  snch 
'*''^ta  w^  ttmt  repeated  bleudinj;*'  were  efiectf-tl  ii.t  long  intervtiU  from 
**^  snme  rein  when  it  was  the  custom  for  people  to  he  hlcil  every 
v^prinj^  and  foil,"  and  from  the  re-e>«talili!<hnient  of  the  circulnlioD 
'•twiogh  8ii[>erfieial   veins   in    the   le^  or  spermatic   veins  which    are 
*'«»owa  to  have  been  ihromho^tMl.     The  steps  of  the  process  utv  not 
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kiiou'u.  Ill  caxcR  of  lieath  rruiii  itfpiic  pfjisonitip  ap|H>jiniiiMw4  fuiind  in 
vefiweli^  wliicli  linve  liceii  tk'il  occaHionnIly  indiaitc  llmt  thmnibi  formed 
bc-fore  the  'jii«t'l  of  llif  fatal  diM'a.*e  iiave  binkt-n  down. 

OrsanizatioQ  ha.-<  bocn  siudied  nialnlv  Jn  ttironiUi  fonniug  an  ilie 
resvill  of  ligatiiri!.  'Mie  cfl'wl  «t'  lliu  ttpidiwitioii  of  a  li;;al«rc  is  iwu- 
iilly  to  cut  tliroiijfh  t\\c  niiddk'  mid  inli-mal  cants  of  tlif  voswl ;  thcuc 
eoJitract  and  rj-trarl  somewhat,  tiimiii;;;  up  jithI  down  iiilo  the  lumen 
of  tlie  vci^el;  aiid  llie  constricted  (external  cont  is  sll  that  i?  left  Jn 
ibt!  ^'ni^jf  of  tlju  noo,<e.  In  a  few  lioiu's  a  I't-d  ihrninliiiM  fnrni>j.  comical 
in  shape,  tiiid  iiilhcicnt,  bv  it-s  luihe  lo  tlie  inverted  inner  and  middle 
t-oais.  It  extends  for  two  or  tlirte  Any*,  imd  finiilly  reaches  the  levd 
of  llie  lii^l  i-olIiiU-nJ  brancli— ofien.  for  !*onie  itnktiown  reii^on,  stop- 
ping ithuit  of  tbiHuii  tiiv  dicital  siile.  Meanwhile,  it  hits  become  tinner. 
dmr.  and  more  widely  adliereiit  aboui  lis  base  to  the  wiery.  Thi* 
a<Ihe«ioii  progre,>wes  as  the  rhnmibo^'ed  jiiei-e  of  vest'^el  contracts  upon 
the  dot.  until  il  beeomes  uuiversnl.  By  the  sta.-ond  day  n  huffy 
nodule  luay  be  st;en  in  tlie  base  of  the  deep-red  thrombus,  uud  il  ra(i- 
idly  iiiereaMw,  so  lliiil  in  »  Heek  or  two  Ihe  color  of  the  elot  has  dis- 
appeared.     After  )*onie  week?  or  month!*  lliif*  lU-eoloriiied  plug  is  found 


eoMnknfan  Artehal  TTirombw  Tbinr«rven  Iubj^oM:  n    N*w  bliwd-vniiwU.    k  Lmwo- 
t^rUtuDil  nciMUiaKMlRKcdU.    iKln(ini.-l>«li.) 

to  have  been  repln(*d  by  connective  titwue  intimalely  iiniied  with  tho 
miery.  wliieh  b»^  llie  appearance  of  n  firm  fib«>»s  conl.  The  niiero- 
wope  yives  the  following  exphinaliou  of  the  process:  The  r«rd  ibroin- 
bu«  confifitK  of  red  corpuscles,  with  a  few  while,  in  the  meshes  of  a 
fibrin-eoa;;iihnn.  The  liuft'y  nodiilo  which  ^jrows  into  the  l«u*e  of  the 
clot  i«  fomuMl  of  smiiU  round  cells,  which  at  first  are  nndnuhUMlly 
lencocvtes  mij^rnted  from  the  vilsu  vuitoniut  injare'l  by  the  lij;atiire. 
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But  ihere  i»  n  tliffereiiee  i»f  Dpiiiiuii  ii»  tii  tbe  origin  of  ibose  tbruied 
ftfier  (Htty)  tlic  tliinl  flay.  Ity  this  time  the  cdls  of  the  purt  have 
recovered  from  the  iiijiiry  ilf>ne  them  bylhewoiind  anri  ligature;  iind 
it  is  »t»tei.l  l>v  -■u.iiiiu  (Rieflel,  Cornil,  nii<t  Kaiivier)  tliiit  the  eiidoltielial 
cells  luulliply  and  scn<l  rod-like  ])roce8ses  into  the  clot,  ami  thiit  these 
are  Jieiireforwjini  the  Hytiree  »if  the  invmliitw  eellw.  Olhers  denv  iIiik. 
mill  maintiitii  that  the  nfw  cells  arc  all  U-Heoeylcs.  Senftleben  seeureii 
bettsoen  double  ligatures  piec«»  of  vessels  and  put  them  into  the  iihilo- 
Uieii*!  of  rnhhiu — an  e,\|>enmeiit  whicli  i»  pmclically  repeated  in  (he 
bits  of  vessels  vfhieh  lie  fii-i/mid  llio  ligature  in  nil  aseptic  sihoijk^.  lie 
round  that  ihcv  became  filled  with  connective  tis»nc  containing  weli- 
developrtMl  fpindle-celU.  and  conrliuUd.  therefore  that  the  develop- 
enl  of  the  thrombi  durinj^  life  al!*o  defieiidi-  upon  miyrntetl  white 
ptii^cles.  and  not  upon  the  eii- 
ddlholiuni.        Olivimisly.    hnvvevor, 

proof  of  the  abilitv  of  vrhite  oorpuit-  ^^i  [j^^^^^^^^Vrl 
elt«  to  form  connective  tjj^sue  doet* 
not  exclude  endothelium  from  doiiij; 
Ml  likewise  as  ii  regenerative  pro- 
wls. However  fornied,  the  cell- 
ma^  is  poneiiiited  hy  hlood-veniieU, 
which  fomi  Its  in  j^niiiiilnttiiii-ti^sup 
(p.  200).  TlieeelU  beeomespiudle- 
«bn)iedor  braaehftd  (Fig.  74),  fihril- 
lalinn  appeiim  either  in  them  or  in 
the  ground  substance  biUween  them ; 
many  cells  diisijipear  im  the  fibres* 
iDLTease,  the  latter  cuntravt.  and 
many  ve&sel?  are  oblilenitwl.  the 
rwull  Iwing  ibe  RbrnuK  enni  above 
mentioned.     This  is  called  orcnni-       Iv'hbhoiIiiwi  iH-cti..  i.«iun'.i 

„        ,  ,  ,         .     .  .        Knd  or  ll»f  t^rul  All.  i..;rFin» 

zntion  nf  a  thronitMi-  ;   but  it  w  evi-     i,,y,  arvw  Ui-  Appikwi..i.  ..f  iti.  Ug»- 

detit  that  Ilie  nriL'inal  llimmhiia  .lis-     ""^-  "'""""f  "^  w>'^ir»'rti»»i  vw«h 

^  111  ■he  itiiuti>liu>  mill  ili^lrrotnmutilcAUnii 

apponni  entlndv,  and  hiut  nothing  to     *nh  ()i«  v-hm  ta«mim    tk  Tiinunt.iu- 

dowith  the  pniee*.  which  goes  on      *  >'"«-"i"  i-t-  /■  K»™"^""«i 

in    the   round-ceUed   maM».   of  tbe 

origin  of  which  we  aw  uncertain.     The  vKswd-wall  is  troiivertiHt  into 

fihroiiB  tissue  and   blend;^  with  that  of  the  clot. 

In    certain   casea    channels  sin-  foniied    in    the    connective    tiMiie 

which   communicate    both   above  and   belon'   with  the  lumen  uf  (he 
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vessel,  and  thus  llio  circulaiion  is  more  or  lew-  compleiely  re-<?i«iab- 
lislied.  They  are  prutmhly  due  In  liiliitiiliiiii  »if  ibi'  vpiwelti  of  the 
thrombu.-t  (though  why  thin  shoiild  oLcur  in  some  casca  and  not  in 
others  is  unknown),  and  give  rise  to  the  sinus-like  tif^eneration  of 
Rokitan^ky.  It  u  especially  common  at  the  janction  of  Uie  coni- 
iiitiii  iliar  veins  in  ca*ei*  of  "white  leg."  leadinjj  to  more  or  loss 
piTfyct  rccuvury.      It  is  rare  in  arteries. 

Orf^tniKatioD  is  moat  frequunc  in  unifnrm^  utisu-atifiiHl  thmnihi. 
and  es])t-ci«lly  in  those  ocriirnny  in  arteries.  Bill  loii;.'  rlois  uf  this 
kind,  i<ui-li  as  occur  after  ligutuix-  vi  the  vurotid  luv<  down,  and  large 
laminated  thrombi,  like  those  in  ancurittnis.  may  Inn;;  remain  as  more 
or  leHs  gnutidar  inaM^eR  of  mm -irritant  lihrin  without  any  sign  of 
orjrnnizrttioii. 

CalciflcatioQ. — Thitu  occurs  in  mme  clots,  giving  rise  to  phlebo* 
liths.     They  arv  espwialty  comrnuii  in  the  prostalic  plexuA. 

Softeningr. — !•  Simple.  A  thniiiitius  whirh  iiiidoi7r<^f  neither 
of  (he  pievioitsly  described  chiioges  oAcn  softvris.  This,  iu  the 
majority  of  cases,  is  due  simply  to  the  cheuiival  changoti  which  the 
i;oitt^titrii-nts  of  .I  chil  undergo  when  dead  hut  HM'ptie.  and  restdts  in 
the  formation  of  a  tiiore  or  iess  Huid,  })n|)py  suLslanee.  wliieli  ha«  it 
red  or  white  color  ftfcnnling  ait  it  onjiinates  from  a  red  or  white 
throuihuB.  To  the  njtkeiJ  eye  in  the  Inlter  ease  it  looks  iiiiich  like 
pus.  and  the  chiiuge  used  to  he  spoken  of  as  suppuiJillon  or  puri- 
fortn  Boftoning  of  a  elol.  But  Virvhow  pointed  out  that  the  fluid 
consisted  of  the  dfibrw  of  eorpnscles  and  fibrin — aUiuminous.  fnny. 
aiiil  pigmcniavy  granules.  There  may  he  a  ft-w  ri-eognizaldf  uliit^ 
corpuscles  in  it  nhieh  have  probably  migrated  from  without.  The 
outer  landnie  generally  form  a  tirm  cafre  for  the  soflt'ued  ireutiul  part, 
and  if  the  softening  approae^h  the  surfafe.  fresh  protective  ehit  iifVen 
foniis  at  the  point;  but  the  encasing  elot  may  he  perforated  and  the 
contents  discharged  into  the  circulation.  The  larger  particles  will 
give  rise  to  embolisms,  probably  too  minute  to  cause  symptoms,  and 
rin-iitatinn  li^  n>-established  through  the  thrombus,  the  procc^^  con- 
Htituting  what  is  known  as  oanalieatioii  of  a  thrombus. 

'2.  Infective. — But  in  rei-tain  cases  of  puriform  softening,  to  the 
naked  eye  similar  lo  the  above,  nil  the  eviiiptoms  of  septic  p>isoniug 
occur:  acute  suppurative  inflammation  of  the  vein-wall  is  shown  by 
ilie  microscope.  Hiid  any  jiortintis  of  the  dot  which  enter  the  circula- 
tictn  are  so  intensely  IrntJiting  as  to  cause  auppnration  where  tliov 
lodge.     (Sec  "Pyiwmia  and  Septicemia.")     The  difference  between 


THROMnosrs. 


2^1 


the  tvn  cases  is  this ;  in  the  latter  form  of  iwftening  micrococci  are 

cDDstantly  present,  and  it  is  to  them  that  the  Inti-ctive  prupci'tiee  of 

the  bniken-down  clot  arc  due.     In  ih*-  gr«it  majority  of  tht-Mi  <?nsee 

rho  (reins  iilfectefi  hnirl  ilirei-tlv  from  a  woiiikI,  hihI  then  tlie  iiiotle  of 

ti'at-rr  of  the  vpeci&c  uiicrueo<:ci  is  evident.     lu  »  small  number  of 

pri  tirnts,  hIso  witli   wotimU,   tlie    tliromliiKiis   ami   ^oHcninfr  occ-iii-  in 

vointt  having  no  kinii  ol'din^-t  iroiiiiuiriitin  uilh  llit!  wound;  hi-rc,  too, 

tiao  or^uisin;*  enter  by  the  wound,  and  in  some  cases  at  least  the 

tl»r-«iiiba<«is  i.-*  wftiiidiiry  to  a  gener.il  spptic  inft*noii.      FintiUy,  tlienj 

i*«^r*injij  a    fe»  in'-uuices   in  which   no  putliologicul   breach  of  8m"fiice 

*■-*>»«  Id  be  found  fur  the  admission  of  the  j^erms:  it  U  thought  that  in 

th*5s>  they  inusi  have  passed  into  the  blood  (hroagh  the  alimenian- 

_*>»■      ivspiratory  mn»:oiifi  nienibi-anes. 

I  S^trefaction. — Thin  rare  chnnjie  is  due  to  the  entry  into  the  clot 

■•~*>¥u  fK)iue  very  foul,  and  often  j^uufjienou!?,  surface  of  the  bacterium 
*^>~«M0  and  other  germs,  the  growth  of  wbirb  converts  the  ibromhus 
-"»»t*i  11  blinking  vcllow-red  fluid  which   is  higlily  iiritiiting. 


I 


'  HESULT3. — The  resultj^  of  tbrombnuis  comprise  certain  ehnnges 

■■^      the  wnlU  of  the  vessels,  more  or  less*  i>liHtrinrtion  l«  tlie  eirculatiou, 
v^«3  «nibolism.     Tliese  must  Kc  considered  separately. 

1 ,  Chang«B  in  th»  Vessels. — M'trc  or  k*s  tiUemtton  in  ihe  wall 

**K     tbe  vessel  is  an  inviirialjle  eon-ii'iiuenccof  tli«  formation  of  a  throm- 

****!».     When  the  tbmmhu.«  iinder^iM'!*   a  process  of  organiKatiou  it 

•*«»C5«me8,  as  alreoidy  described,    intimately  united  with    the  vnscular 

^•"■i-ll.     The  latter  in  llie  first  pla<i'  Viecoincs  infiltrated  with  ixlls  and 

*^*»*'«!iiderahly   lliickened.  but   idtimak-ly.  lojtelher  with   llic  ihi-onibus, 

^■"*%didUly  atrophies.     It  is  when  ihe  thrombus  undergoes  a  pmcress 

•*^     infeotive  piirifonn  snfteninir  that  the  trmst  important  ehanges  of 

*"**      aruie  inHammaUiry  ii:ifiiiv  take  [ihice  in   the  ve,«e].       They  are 

■**••«-"  to  the  irritation  of  the  decomposing  thrombus,  and  are  most  fix*- 

*l**«iitly  obm-rvwl   in   tlie   veins,  wliere  infeetive  ihrouibi  arc  ujost 

■iSB.Ii||>  to  occur.      The  walls  of  a  vein  within  which    a   ihromhns  is 

'■^itlfrgoing  pnrifnrm  softening  are  considerably  thickened,  so  that  to 

^'lo  n»kc«l  eve  ii  resembU'*  im  artery.     The  inner  surface  has  lost,  lis 

*'*'9**iislueeney  and  is  of  ii  dead,  opaiiue  wlor.      The  julventitia  and 

*'*'»H|p  coaiA  Bit-  iiyt'ctwl  and  [»re»eDt  numerous  hemorrhagic  points, 

^iiich  are  often  visible  thnitigh    the    inlima.     The  swelling  of  the 

^oJl  w  due  to  denoc  infiltralirm  with   It-iicoeytes,  which   conceals  al! 

*">nftil  structure,  and  tbe  innermost  ^-ells  die  and  are  shed  into  ilit 
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lumeu  of  tbi>  vt.-iUM>].  SmuU  coElcctioiis  of  pus  mav  ^B  e>G«n  tu  the 
external  liiitl  iiiitlille  coai^.  The  neighboring  tissue  mnv  a\s»  become 
involvt'i],  Thp.w  arntc  inflnmmatoTv  rharpes  in  vein«  tronstitiitr- wlini 
ift  Icuown  nn  suppurative  phlebitis.  Altliuu^li  dhj^I  frei^iiontlv  due 
to  thromboisis,  tliev  mav  occur  also  as  Cbe  result  of  extension  from 
adjnxrent  supiiumtitig  ti>u;ues,  in  w]iii'h  eiu«e  the  tlu-onil>u>,  ivlitcli  altH> 
undergoeH  purifuriii  sofleTiing,  is  gecfitui/iiy  to  llie  |ili!eliitiH.  (Sec 
**  InHnnicimiion  of  Veiiu.")  ftiniiUir  ohnngcs  an?  observed  in  the 
arteries.  I^eptic  arteritii*,  cxt^^nding  to  a  ligalurerl  m-t<^i-7  fi^ni  a 
putriil  wound,  vm»  formtriy  most  iinjiurtant.  Wing  th«  i-omnion  ciiupe 
of  SL'ironflary  Iienion-ltaj^c  now  rarely  booh. 

"2.  Obatructton  to  the  Circulation, — 'I'lic  eonsfiptences  of  the 
obstnu-tioii  tu  tin;  )di'L-uIulii)ii  wliiidj  ivsiihs  IVoni  the  foriuntinn  of  A 
|1jiviu1hi«  will  depend  ujkhi  tlie  nipiility  and  eiiUM*  of  its  forniiition. 
the  nalni-e  utid  f'ne  of  the  veikiel  obtitnic-ted.  the  silnatif)n  luttl  num- 
ber of  the  i-olUitcnil  hnmehiw.  :nnl  ihe  foree  of  the  eireuluiin^t  cur- 
rent. The  rapidity  with  which  the  obslviietion  is  efTeeted  is  of  con- 
tfidernble  im|iort»nve,  initrtmucli  a^  ihe  more  graduu.1  tbiti  ts,  the 
longer  is  the  time  uUowed  for  the  ectabhiihuient  of  a  eolluteml  circu- 
lation. For  thiH  n'3ii»i»ii  ilie  inierfeivnce  wilh  the  ein-iihilidn  caused 
by  thromhoai*  is,  for  the  most  part,  less  niarketl  than  that  which 
results  frijni  the  move  sudden  obtitniction  caused  tjy  eriiholjsm.  The 
cause  of  the  thrombosis  is  important  for  the  reason  already  8tate<] — 
viK.  that  in  ihui  nhieh  rc«iilt»  from  retardation  of  the  circulation  ibc 
eoafjiilfttion  does  not  extend  into  the  capillary  vessels  unlessi  iiecMsis 
occurs. 

In  the  vcinit,  when  thrombosis  occurs  in  a  vesitel  of  Kmnll  «ixe  and 
when  collateral  hninches  are  numerous  as  in  the  prDPiiuic  or  uterine 
plexuftea,  the  cinuihttinn  is  hut  little  intcii'ered  with  and  no  symfrtoros 
of  ohstruclion  result.  If.  however,  the  main  trunk  nf  a  larjie  vein,  iis 
the  ilio-fcmoi-al,  becomes  ohlitcmled.  the  obstruction  is  followed  hy 
niechiinieid  liy|wnemin.  the  extent  and  dumtion  of  which  will  depend 
upon  the  facility  with  wliirli  llie  circulation  can  be  riutorod  by  the 
collateral  veasela.  It  must  be  romembcrc<i,  however,  that  the  vnlvos 
in  veins,  when  ihev  exist,  mav,  Kv  preventinp  back-flow,  offer  a  great 
imiietliment  tocollatenil  uiix-ulation.  Thrombosis  in  the  ubovc*nameil 
vein  frcijiicnlly  occurs,  as  already  stated,  in  the  latter  stajjcs  of  many 
chrotiic  ilfbilitatinp  discaM's,  cs|Hi*i»11y  in  phthisis;  aim  in  the  puer- 
|H'ra1  ftimc.  whore  it  fpves  rise  to  the  condition  knnwn  as  phleffroona 
dolens.     As  the  femoral  is  almost  the  oiilv  vein  which  currini  h|i>od 
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tiBL-k  from  the  lower  limb,  tbe  effuct  of  HiiUdtin  bluukiiig  of  it  ia  rnvked. 

At  fint  pcrhaixit  eyanotie.  the  liinh  Lccomcid  hwuIIi-h.  iiullUl,  white, 
piiinfiil,  and  too  ten^e  to  pit,  nn<l  there  is  often  more  or  less  teuilcmess 
along  the  vein,  which  feels  enlitrged,  hard,  »uU  knotty.  Th«ae  »ymp- 
toms  viiry  j^rcutly  iu  ainounl.  and  to  cliem  arc  mmcllmcs  added  those 
of  lyui|>haiigiti}ii  and  ct-Uulitin.  'i'he  extent  ul'  the  throtiibiiif — i.  e.  tlie 
umnber  of  cotUtemt  branches  which  it  blocks  and  the  ettrcnfcth  of  the 
circiilfttion— will  do  much  te  account  for  the  amount  of  oedema;  and 
it  is  probable  that  the  more  acute  inltaiiimaturv  itymptomN  are  of  .sep- 
tic orij!iti.  Tlie  eireulation  is  ttsiiulty  ultimalely  retHored:  but  if  the 
impe^limcnt  has  been  of  lonj;  duration,  tbe  tissues  become  thickened, 
and  the  limb  i&  left  in  a  hard,  indurated,  and  iiuuicwhat  etitarged  con- 
dition. 

The  resull.«  of  olMtriiction  in  arteries  have  been  already  uonKidercd 
in  the  chapter  on  liocal  A]i;vniia  ()i.  208).  h  is  in  usHues  with  "ter- 
minal" arteriet<  lliat  the  interference  h  moM  tiiarlceil.  and  here  bem- 
orrbagic  infarction,  which  »o  often  resultj*  froiu  enibolii^n].  may  occur, 
although,  owii:t<{  to  the  uiorti  gradual  iiliMlnietinn  of  tbe  circulation,  it 
is  lew  likely  U>  do  so.     (tfee  "Embolism.") 

S.  Emboliam. — Portions  of  ibc  thmmbnx  may  be  carried  aw.ay  by 
the  circulation,  thus  constituting  emboli^wi.  This,  irbicb  i»  tbe  mo^t 
imiKjrlant  n-siilt  of  throuiboitiit,  will  bt;  considered  in  tbe  following 
chapter. 


CHAPTKR   XXVII. 
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EMBOLISM  is  the  iinpiiction  of  .solid  {•ubetanccH  elruulatin^  in  the 
hloiid  in  vftijjcls  which  arc  too  small  to  allow  tln>m  tn  port-'.  The  Bolid 
sulisuincc-i  iiro  tcniicd  emboli,  and  arc  vcit  various  iu  their  nature. 

Uy  far  the  most  fre'jiicttt  aourues  of  emboli  are  thrombi,  portions  of 
which  are  carried  from  the  !*e»t  of  llieir  forniation  by  the  circulatton. 
Kmboli  may.  Imwever.  orij;iiiiite  mdcpendenily  of  thmiiibi:  vegela* 
Unm  and  calcareouti  or  atheromatous  imu^sefi  .Ke]iarati>d  from  the  valves 
of  the  heart  or  from  the  inner  surfacio  of  arteries :  [>ortion«  of  new 
growlhi*,  as  carcinoma,  wbicli.  having  pei-forale*!  the  ve«*els,  have 
been  larrieJ  away  by  the  current;  [janu*ite«i  which  have  made  tbeir 


226 


CUAyOES  /.V  TUE  BLOOD  AND  VtRCVLATIOS. 


wav  into  the  interior  of  vessels;  fluid  fat  which  liiis  esuipctl  from  tliii 
fat^cells  nnd  entered  open  lymphatics,  as  occasionally  occurs  in  frac- 
tures and  contusions :  pigmem-granules  and  other  substances. — may 
ull  vonstitulc  eiiiUuli. 

A  thrombus  may  ^nvc  n^c  to  emboli  in  two  wave:  A  piece  may  bo 
sfl'cpt  off  from  a  finn,  undegoncrato  clot;  or  the  thrombus  may  •t'lften, 
aiul  the  ren^ults  of  this  process  be  dischai-ged  into  tlic  circulation,  when 
any  particles  too  large  to  pass  through  the  finest  ctipillarics  trill  give 
riiH!  to  cmbolii>ui.  PortiouH  of  a  parietal  tbrouibui^  not  filling  the  ves- 
sel may  it'sulily  be  carried  away  by  the  pa^^iin;;  eiiiTcnt.  Perhaps, 
however,  the  moat  frequent  way  in  which  a  thrombus  givefl  rise  to 
eniboliMU  is  by  the  breaking  ofl'  of  its  conical  canliac  end,  which  often 
projecls  a  little  way  into  the  cavity  or  over  the  mouth  of  a  vessel  in 
which  the  current  is  too  strong  to  iillow  of  its  further  progrew)  (Fig. 
76).     Some  sudden  movement  or  exertion  often  dcterminca  in  these 
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PlO-  ?!k.~A  Tbronibm  In  the  SaphwnniM  Tvfn.  utiowInB  lfa«  prnjeeUon  of  Ihe  conical  end 
«f  tbo  ibrombus  fiilo  ihc  a-tnonil  voHcl.  &  Saplienuiu  v«lii,  r.  TlmBl)Ui.  C-  OiuImI 
tuA  praJccUiis  Into  rciuoral  vclii.  At  w  t>.  f>i>|Hiiltc  iti<>  vAlVci,  Uie  Uircubtu  la  nolt'-iM^. 
[Vlnbaw.) 

FW- 78.— Bnboluc  Impttclcd  nl  tbc  Blfurralinn  of  ■  Rmni'ti  of  Iho  t'nimonar?  AMrry, 
■banlng  Ibe  femtatlon  of  itjiombl  beliiud  aixt  In  rruiiluf  IUaiiiI  the t-'Xttnhlun uf  I1h>m)M 
iu-  HI  till-  puiMuei;  ft  ID«  next  culUicniT  vmm)!*.  £  Eniboliu.  1 1 .  Socomtarj  itininU. 
(VlKbow.) 


caaes  the  aeparation  of  the  embolus.  It  is  especially  venous  thrombi 
which  give  rise  to  embolism,  the  veimi  of  the  lower  extremity  and 
jugular  veins  being  umongsL  the  mostcommuQ  sources.  Emboli  from 
cardiac  ibronibi  nrc  also  exceedingly  common,  whilst  those  from  arte- 
rial are  the  least  fre*juerit. 

Emboli  become  arrested  iu  the  first  vessels  they  meet  with  which 
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are  too  small  to  allnw  them  to  paits.  And,  niitiimllr.  the  seat  of 
Jrn|uu;tion  will  n.simlly  be  nt  tlie  hifurcation  of  the  ve^el  or  where, 
from  till*  giviug  o^'ul'  lar^e  liruncbe^  llie  c-nlibre  diuiiuishes  riuitd«nly 
[^fig.  TO).  'L'he  jHirtii'Ies  may  be  .su  i^iiiiili  as  lo  pass  tlivoii^b  evi'u  tbe 
fitieAi  CBpitlariias  wlivii  ihey  give  rise  to  oo  HymplOTiis;  or  they  may 
|>aS3  tliroQgh  Isrfie  cikpillnrios  to  be  nn'osted  in  n.  finer  i«ct  bcvotid; 
t>ut  jut  arulu  they  becmiie  itnpiicted  cither  in  the  fii-si  ^vt  of  capillnries 
vliicfa  tbuy  comt!  to,  or  ui  souiu  lurger  vessel  between  thin  set  und  their 
t  of  on;;in.  Thuif<,  emboli  originiLiin^  in  the  systemic  veins  or  in 
the  right  (iLnliiic  travitie--^  will  niui^I-  eniiimoiily  hecoine  arresied  in  tbe 
vestf^ebs  of  the  lungs;  those  originaiing  in  the  arteries,  the  left  cai-diac 
cavities,  or  the  pulmonary  veins,  in  the  systemic  arteries  and  capil- 
kriw,  e«pe<5iiLl|y  in  thw^e  of  the  spleen,  kiilriuys,  and  hniin;  nnii  iliose 
origitiating  in  the  portal  vcuoiw  system,  in  the  hepattc;  hmnehett  of 
ibe  portal  vein.  With  the  exception,  therefoi"?,  of  emboli  originating 
in   the  porlul  riyittem  tlie  seat  ijf  arrest  in  the  arteries  or  capillaries. 

Emboli  are  cirried  u^uaily  in  the  direction  of  the  main  eurrcnt; 
tienoo  those  earried  by  the  iiortie  titreaiu  pni^H  into  the  thuiiiciR  aorta 
inorc  commonly  ilmn  into  the  enroiid  and  subclavian  vessels,  and  into 
tht!  left  carotid  and  renal  artery  than  into  the  correApondinj;  arteries 
^  Uie  opposite  side.  Gravitation,  also  influences  the  direetioa  in 
*bifh  they  are  earned,  especially  tho?e  of  large  size,  which  move 
wtoewhat  more  slowly  tlian  tin-  blood-stream;  benre  they  are  more 
wminon  in  the  lower  lobea  and  posterior  parts  of  ibe  lungs  tliau  iu 
tue  Auperior  and  anterior  portionB  of  tli&so  organs. 

It   is  not  uueomnion   Ui  find  that  the  finer  veA^elx  of  an  arou  of 

wtiicb  the  supplying  arterj*  is  plnggeil  also  eontajn  emboli.     This  may 

M  accountc<I  for  in  two  ways:   If,  an  \»  frequently  the  eiwe,  the  arrest 

l»KM   pittoe  at  a  |M>int  iif  bifun-nlioii.  ibe  embolus  may  partially  fill 

Wh  lintnchf!<.  allowing  a  Hiniill  stream  cif  hlonil  to  pjws:  this  may 

wtnk  off  jiortlona  of  it.  and  «o  (siiwo  sce^ndary  emboli,  which  become 

™|me|p(l  in  the  stnaller  divisions  of  ilie  ubove  main  ininks.    The  sec- 

*>>»  tD'Hle  in  by  the  detachment  of  ?>evcrul  umall  f-mheli  from  Kome  di»- 

Uiii  Mmnre,  which  Bubseijuently  vieM«  a  mass  large  enough  to  etick 

>Q  &«  main  trunk :  for  it  is  found  experimenlally  that  small  bodira 

"ijirttd  st  intervals  into  the  jugular  vein   are  Rmietimcs  .nwept  into 

,""■  KUDe  lUvbtirtn  of  the  pulmoiiarA-  artery. 

w  amount  of  obstruction  which  immediately  follows  the  arrest 
*lll  ilepcnd  portly  upon  the  natwre  of  the  embolus  itself,  iia  well  08 
'^  its  giKG  sad  shupii.     If  the  embolus  he  from  a  soft,  recently- 
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formed  throTubns,  it  will  udiipt  iuolf  to  thecAvJty  n(  the  vemel.  and 
ao  completely  and  quickly  occlmle  it.  If.  on  th+?  other  hand,  ii  is 
irregular  in  ?liape  and  finn  in  consistetice.  as  wLeii  derived  from  a 
cuU'itiud  curdiac  vc^cUtioD,  it  uiuy  not  fill  the  vcasel,  but  alluw  & 
sitihII  cun'eiil  of  lilood  to  piu<8  it. 

The  urrest  of  the  cmboliis.  and  the  conspfjHenl  olistniction  to  the 
circulation,  is  followed  by  the  formatioti  of  decondary  thrombi 
behind  and  in  front  of  it.  which  extend  as  &riis  the  entrance  of  the 
first  largo  eollaicral  vcssuIji  (Fij;.  7ti).  If  tin-  etulmliw  d<t«*  not  cfini- 
pletely  fill  the  vessel,  congiilum  is  deposited  in  succa-wive  layers  npon 
its  surface  until  the  occlusion  of  the  vessel  is  coinplele,  and  then  the 
pei-ondary  throiubus  extendi,  iw  in  ihe  foruryr  va»t.\  until  it  meets 
wilh  u  current  of  blood  strong  enough  to  arrant  its  progress.  If  tlio 
embolus  in  a  portion  of  a  t^ofV  ihitimbiLR.  it  will  in  most  cases  bo 
impossible  to  distingtiish  it  from  the  secondary  thrombus  which  sur- 
rounds it.  If,  however,  it  is  a  calcareous  niaiw  or  a  portion  of  .in  old 
thrciiibus,  it  may  usually  be  dislinfjuishal  fruin  tlii'  more  recent  hw 
ondary  coaguluTO. 

Emboli  may  in  rare  cases  become  ahporhed.  They  may  also,  when 
derived  fi-om  thrombi,  become  or|janixi'd  or  *ofien.  The  chiinges  in 
the  seoondarv  thrombi  are  i^imilar  to  thotie  alreadv  described  as  occur- 
ring  in  the  primary  (p.  219). 

RESULTS. — The  results  of  embolism  are — (1)  those  depending 
u)>nii  the  simple  nhstnu-tion  to  thr-  <'irrulat)nn,  nnd  (2)  those  produced 
by  the  irritation  of  the  emboli  themselvos. 

I.  OBSTRUCTION  TO  THE  CIRCULATION  AND  ITS 
RESULTS. — We  have  already  scfii  lliui  obstruclioii  from  cmholisui 
can  occur  only  in  arteries,  c^ipillaries,  or  the  portal  vein,  which  differs 
from  an  artery  chiefly  in  ils  lower  blood-pressure;  nnd  as  ohsimction 
to  capilliLrius.  unlcsjs  it  be  very  extensive,  ninke?  little  difference  to  the 
(urculatiun  in  n  part,  we  liiivc  to  consider  miiiiily  tin-  rrsultn  of  arterial 
occlu<iion.  The  more  sudtlcn  and  complete  this  is.  the  more  marked 
are  the  phenomena  due  to  it. 

Even  sudden  complete  obstruction  of  many  nrlerie*  {u»  a  iecund  or 
tliird  brunch  of  the  mesenteric  or  tbo  radial)  is  practically  without 
eflbct  npijti  the  circulation,  which  is  earned  on  through  the  large 
vessels  with  whicli  they  imajttoniosc.  Kasy  as  it  would  Mvra  for  the 
circulation  to  be  carried  on  after  obstruction  of  u  veosel  going  to  the 
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circle  of  Willis,  occasional  deaths  from  cerebral  sofienin;;  nflcr  liga- 
ture of  tiie  coronioii  cnrotid  Hcctn  tn  iihow  that  it  is  nnt  no  «utj  as  It 
H|>[jeani. 

In  otbcr  cascin  there  is  more  or  le^s  dit!iculty.  perhaps  amounting  to 
iui|ioi«ibiIity.  in  t-ITcetiiig  the  re-entablihhtncnt  of  the  ciix^ulniion. 
This  is  owin^  to  cither  the  .small  number  and  .'•ixc  of  the  ve^els  bdos- 
tomosing  with  branelu-s  nf  the  obstructed  trunk  beyond  the  ob.stnic- 
tion,  or  to  disease  <»f  ila-se  vesselm  preventing  the  rlilatation  of  which, 
in  health,  they  would  be  capable.  We  often  nee  thia  after  ligature  of 
the  fcnmnil :  the  limli  heconii's  pale  und  iw  tenipenttiire  falls  many 
degrtfti ;  usuually  it  remains  m  for  several  hours;  then,  when  all  goes 
well,  it  j^niduiLlly  heeonieit  Mime  degrees  wanner  than  its  fellow,  the 
wiperficinl  ves&ds  eajieeially  being  fully  dilated  and  the  circulatioa 
rapid  through  them :  this  dies  awuy  hIowIv.  and  the  part  may  ulti- 
mately remain  abnoniuilly  cool.  Betwei'n  compleitt  recovon.'  and 
death  of  the  part  below  the  obstruction  nil  stages  are  met  with — from 
denth  of  It  toe  upwanl.  The  part  which  ultimately  dies  may  leiuain 
p«le  und  hloodloKt  ami  nmnnuify;  liul  usually  it  l>ecome«  more  or 
ieiw  ffwolhin  with  blmid  driven  into  it  under  pressure  insufficient  to 
Hcnd  it  liaek  ihrtingli  the  veins:  fluid  and  vmWs  pa-ts  into  the  tis.<aupji. 
and  moist  g«ngn>nf  results.  Similnrly,  embolism  of  an  ultimate 
branch  of  the  mesenteric,  with  secondary  thromboMtt  obatnicting  the 
ve»M«Uon  eitlier  side,  will  lead  to  an  infarctctl  stale  of  aemall  .segnicnt 
of  bowel  w  itli  lutmorrhage  into  itji  lumen,  probably  ending  in  recovery ; 
hut  emholiittn  of  the  tnain  tnink  of  thi«  vcswel  causes  gangrene  of  the 
whole  intestine. 

Lastly,  there  is  the  "  terminal  "  artery,  which  Imi*  no  arterial  imaa- 
(omosc? :  when  this  in  obBtrunied  ro-esiablishment  of  the  eireuhition 
in  die  area  it  supplies  is  im|MW.tible.  for  the  pressure  in  the  surround- 
ing arterioles  \»  insTiffirioiil  to  drive  the  hlorwl  through  the  necond  «et 
of  capill»rie!>i  (those  of  the  obftructed  arterj')  nnd  *m  through  the  vein. 
From  the  in«Hle  of  distribution  of  the  vesaels  the  arwi  deprived  of  blood 
ba.s  more  or  le*tt«  the  shape  of  n  rounded  cnne  wiiS  its  base  resting  on 
the  fturface  of  the  organ:  in  aeefion  from  bnse  to  apex  it  of  counw 
apfieftrft  triangular  (Fig».  77  and  7y).  It  in  surrounded  by  a  lone  of 
arterial  redness  in  recent  caKca.  due  to  full  dilatation  of  the  i^urround- 
ing  capillaricH.  but  the  area  itself  may  remiiin  of  pale-yellow  color,  all 
nalced'eye  structure  being  Itift.  or  it  may  assume  a  hlack^rtnl  color, 
like  dftmRon  cheese,  from  infihralion  with  red  blofMl-corjniseles,  and 
so  KWollen  that  ili<  buM*  f<ini)!t  n.  slightly  rounded  projection  w\  the  sur- 
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face.     These  cLai-uctvriittic  lesiouit  tire  called  respectively  white  and 
red  in&rote. 

Willi  ri^jjtnrrl  %n  the  inwle  of  prodin^iion  of  red  infarct*  Iwo  vcrv 
djlftrrent  explutmtions  have  buvn  oITi-ixmI  liy  Coliulieim  aiut  Liiteu 
respectively. 

Awonling  to  fnliuliririi.  tlie  lirst  i-fTfiM  (if  ilii>  plog^iug  of  a  tLTUiiiml 
artery  la  the  stoppage  of  all  supply  throuj^h  it:  ibe  aneriolts  cDiptT 
thenuiclvet)  hy  cotitrncting,  htkI  preriHure  in  them  \a  refluccd  tont/; 
vcDoui)  pressure,  tlioiij^h  low,  is  iu  excess  of  lliiv,  aiiU  biwd  regurgi- 
tate:?  from  the  veiiuit  to  till  the  eapiliurleiii  auct  arterioles  beyond  the 
fitoppajfe;  &»  iitny  he  ^itxn  with  llie  rtiirroHC'Ope  in  a  frugV  tongue  of 
wlijich  one  lingnnl  artery  ha^  been  tied.  The  arteries  round  vbout  the 
area  dilute,  »iul  their  CApilUries  lieconip  full  of  lilood  ;  but  even  now 
the  force  of  ihestreaui  iu  the  latter  \»  Kuflk-ivni  lo  overcome  the  resist- 
ance ia  only  a  few  of  the  outlying  capin&riei»  of  the  oL^trticted  area. 
Consc^ijiicntly  we  should  find  i^iidi  an  nn-a  dark  from  oonlHinitig  Ala}!> 

mint  M'lious  blood,  but  surr(^um(led  by  a 
ring  of  arterial  redness ;  and  Mwn  the 
darkncsB  ib  increased  by  the  escape  of  red 
t'orpusclrs  into  the  lissuei*,  withoat  any 
rupture  of  ve»!<cli>.  ju«il  uh  huppeuni  in  ven<iu« 
L'ougestion  (p.  2U9).  Finally,  M.'condanr 
tlirouihofis  of  the  vi>in  and  vi>b»^1h  in  the 
area  \?  said  to  occur  (Fig.  77). 

The  changes  which  result  from  depriva- 
tion of  wrteriat  blood  were  studieil  expert- 
mentallv  bv  <.\ihnlieini.  if  ibe  ear  of  a 
rabbit  be  emptied  of  blood,  ligatured  at  ila 
root  for  from  ei<;Iii  to  ten  lioiira.  and  the 
blood  be  then  ullowed  to  circulate,  the 
organ  becomes  exceeilingly  vanrular,  red, 
Kwollen.  and  eedeinatouH,  and  when  exam- 
ined microscopically  the  vessels  are  found 
to  be  dilated,  and  numerous  white  Woo«1- 
eorpuseles  lo  have  estcnped  from  thein  into 
The  more  prolonged  the  antemia,  the  more 
abundant  i:«  the  infilEratioii  with  leiicoeytes:  andKheti  the  ulM«lruclion 
ha»  lasted  twenty-four  houre,  small  extrnvasations  of  red  c<>rpu*cle» 
aliM>  oc<'ur.  If  the  ligature  remain  on  for  forly-eighl  hours  the  ear 
dies.     CobnheiiD  cQucluUed  that  when  bluod-vcKiels  with  their  vnwi 
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I'asorutt)  are  ileprivei)  of  circulating  blood  for  u  Kufiicioiii  length  of 

lime,  tlioy  lose  their  power  of  reuining  tlte  blooil,  and  allow,  firnt, 

die  liquor  .langiiinis  nnil  lctico<*ytcH.  then  red  corpu^lcs,  to  escape 

frum  till-Ill,  lUe  cscajic  tskiuj;  pluce  on);  through  the  cupillaries  hiuI 

I'viiis.     The  whole  process  can  be  watched  In  th?  tongue  of  a  frog  to 

tlic  baseof  which  a  lij^iiturc  lias  bet'li  applied.      For  the  wall?  of  blood- 

vckmIs  to  bo  thus  altered,  ititerferciice  with  the  eirciilHlioii  miiHt  l>« 

very  complete — n  very  little  vascular  supply  serves  to  prevent  the 

above  pheuuDieua;  but  iuipert'eet  nutrition  i^*  a  step  to«;iiil  death, and 

muBt  render  tissues   less  reaisuint    to  injury — u  wide-r^acbiiig  fact, 

which  iau8t  alwaytt  be  borne  in  mind.     These  observations  explain 

all     changes  from  ecdeuia  to   moist   gangrene,  above   given,  whirh 

Tany    tbllow  ligature  of   the  main  artery  of  a   limb,  especially  the 

femoral. 

Oohnheini  thought  that  when  eniboli  blocked  terminal  flrteries,  the 
result  wai  almost  always  hemorrhagic  infarction:  nnd  that  exoeptionx 
to  til  is  rule  were  due  either  to  the  veins  of  die  part  being  valved  or 
ilirombused  so  that  regurgitatton  waa  prevented,  or  to  the  part  being 
■<*  placed  that  gravity  favoreil  strongly  the  return  of  bloofl  by  the 
^oiiiH;  in  which  case  the  an-a  remained  pale  and  bloodless.  Some 
tppik.rctit  exceptions  were  owiug  to  the  existence  of  fine  aHerial  auiiK- 
**">*OM«  with  certjiin  of  a  set  of  arteries,  the  great  majority  of  whii'h 
**^  really  terminal ;  tlms  anastomoses  of  the  bronchial  ari^.>rywith  the 
pulmonary  might  sometimes  ward  off  infarction  in  the  lung.  One 
***son  why  infarcts  are  so  much  commnnpr  mi  the  surfiu-e  than  in  the 
•ubstanceof  an  organ  is(he  said)  that  in  tie  former  situalion  tiie«lioIo 
**as»ft  is  almost  abHoIutely  cut  off  from  collaieml  supply. 

■bitten'  disputes  the  truth  of  ('nhiiheiiu'ii  exptunarion  of  the  whole 

process  of  infarelion.      He  shows   that   the  infarction  of  the  kidney 

*'*it*h  follows  ligature  of  the  renal  artery  is  uot  due  to  regurgitation 

''''^tn  till!  renal  rein,  for  it  is  even  more  iniense  when  the  renal  vein 

^***  is  tic<I.     The  kidnev  then  swells  greatlv.  becoming  6rst  congested, 

*■"•?£»  infarctcd.     The  congestion  begins  in  the  subcapsular  zone  of  the 

^'^'^^x  and  al  the  bases  of  the  pyramids  where  the  pelvis  in  attached. 

**''  it  is  due  to  the  continued  supply  of  ibe  organ  by  small  arteries 

'"***  much    dilaleil)  which  spring  from   the  lumbar,  suprarenal,  and 

*"*'^nic  (Ludwig).  and  pierce  the  capsule,  nnd  to  others  from   the 

*I**nuatic  which  nm   up  along  the  ureter.     If  the  renal  vein  is  left 

*'  tlntei*.  &.  d-  hSmorrhaii.  Infaret,  «lc."  i  /)ruf«*<  ZiiiKhr.  filr  kUn.  Mtd^  Bond  I 
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opeu,  the  kidaey  swells  more  alowly,  becuiwe  some  of  tbe  tilood  euter- 
ing  from  these  arteries  escapes  by  the  veJu  ;  iho  strenin  U  iherefore 
away  rn>in,  not  tfiwaril.  the  kidney.  Biit  the  most  perfect  proof  thai 
iht*  inlarctiuii  m  due  to  supply  through  tbet^*  srteriess  aud  nut  to 
reuous  reflux,  is  afforded  by  (his  ex|)«riiiieDt :  the  renal  artery  i»  ren- 
dcn-d  truly  ''  teriaiual "  by  ahellhi^'  tin-  kidney  oiil  of  JtH  beil  of  Iht, 
and  the  artery  It?  then  lied.  Kegurgitatdoii  ithould  now  o<%ur  fmm  rhe 
open  vein,  but,  as  a  i-ulc.  it  faiU  to  do  m.  A  flight  cottge»>tion  of  the 
orjjiin  Roinetimes  occurs,  but  the  gland  nMuaiint  much  lighter  and 
smaller  than  its  fellow,  of  which  Ihe  renal  artery  only  has  been  lic4l, 
und  nerer  bectniiei^  the  seat  of  henioiThage/;^r  iftapedesin.  It  wonM 
seem,  therefore,  that  in  taany  vnne*  tht-  pressure  in  the  renal  vein  itt 
not  eulficient  to  overcome  the  rei^iiilatice  of  the  capilluriMt  and  to 
produce  au  iujectiou  of  tbem  with  blood  when  the  main  artery  and 
ilA  Minull  rolkicmU  are  ticit ;  much  It-m  wutild  it  do  m  vhm  the 
latter  iire  pumping  Mood  in  beneath  the  cla.stic  eap!<nle.  and  thiiA 
increasing  the  intracapsular  pn»iHure.  If  by  coughing,  vomiting,  etc. 
the  prornure  in  the  roniil  vein  is  rai^tid.  infarction  la  more  likely 
to  occur:  and  it  is  prodnctHi  in  its  severest  form  by  clamping  the 
vena  cava  inferior  above  the  entry  of  the  renal  vein.  These  ohwrva- 
tious  were  extended  with  similar  r««ult8  to  the  spleen  and  lung. 

When  a  truly  "  lerniinal  '*  artery  is  blocked,  no  infarction  occurs 
in  the  great  majority  (irc:i!4t'H;  iti^  area  remains  pale  and  anicmtc.  and 
miuroiTtcopic  examinalion  reveals  no  trace  of  red  corpuscles.  This  is 
Keen  in  cases  of  embolis^m  of  the  cerebral  arteries  (white  softening)  and 
of  llie  central  artery  of  the  reliuu. 

When;  an  artery  becomes  blocked  in  a  part  {«■  ff-  limb)  of  which 
the  vein«  are  vftlvcd,  no  reflux  can  occur,  but  infarction  tuay.  It  is 
rare,  becau.se  3uch  parts  have  a  rich  arterial  oupply.  bnt  it  may  follow 
blocking  of  the  main  arterv.     (See  above.) 

Litton  agrees  with  Cuhubeim  that  the  red  oorpusclM  escape  by 
diapcdeHiR,  but  simply  on  account  of  the  stretching  of  the  capillaries 
and  ttmall  veinii  by  the  roechnniral  conge-ition.  It  begit>n  almatt  at 
once  after  tbe  «|)prK-jiiion  of  the  ligature,  before  ausemia  ha«  had  lime 
lo  effect  any  marked  change  in  the  vessel-walls  ;  and  no  eucajw occurs 
in  a  kidney  shelled  from  it«  cjipi^ulc  if  a  ligature  on  the  renal  ai'lcry 
be  cut  afier  three  or  four  hours. 

It  would  seem  that  the  (nie  reason  why  red  infarcts  are  found  so 
frequently  on  the  surfaces  of  the  organs  in  which  they  occur  is,  not 
that  the  base  is  aluiust  eulirdy  cut  off  from  blood-supply,  but  that 
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Ii<jre  wo  have  entering  sniall  capsular  arteric*  tbrougli  which  blood  ia 
»i'lt  (Irirea  ioto  the  urcu. 

Liltcn's  experinit^ntji  seem  t«  be  conclusive  in  fiivor  of  liis  view. 
Coiinkeitu'it  n.'gui^it&tion  theory  probably  holdfl  good  for  a  few  caaca, 
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'V«>iin  U>i*  left  t>  ■  n>pr«*«nuii1on  tnUiinU  •dxr)  of*  nKtlon  Ihmujth  it  n><«ni  (nflirrl  nt 
.        ^'•Iiiry:  ihK  ■Hrclv  murk))  rviiitily  till'  pan  tuivnilleil  anil  tlniwn  iu  tbe  idbIii  flicuro. 
P^'llltM  h>  bealthy  kliliiej  :  nm  Iu  a  Unnuril  Mnk-iL'tiUlt  lufl ;  ■■  h>  uil  n.rrA  In  whlvti  lb*  VtMr 


"''B  rmmiBvd  wlili  pc"1  wrimtcleN  miO  ibe  ilmovsnrc  murv  or  k-nn  ilvKViwrnti; ;  /BUfl  m  to 


''"'y  MitiAUnoe  BDil  *  U>J|<l|i]ilan  wn  whlcb  «re  too  il«gtoiii>nu«  u>  aUin. 

"■Ott  We  mti8t  remeTober  in  iw  favor  that  in  the  majoriiy  of  cjwes  in 

"uich  simple  embolisms  from  cardiac  valves  occur  there  is  "  bnek- 

1  *"'0g  "  (p.  3B)  npon  the  lunjfs  and  venous  pretwure  is  abnorinHlly 

I    *Kb.     With  regard  to  Cohnheim's  experiment  on  the  tonfruc  of  the 

*''*B  (p.  254),  from  which  ht-  ditrw  m  gent-ral  coucluMton,  the  rcsiauince 

■•eretl  to  re;£urgitatiou  from  the  veius  by  tlie  capillane*i  of  the  Ux 

**i^P  is  probably  much  lew  iban  that  oOerod  in  the  Hrm   kidney 

**liin  its  clajiiic  ca[»-iule. 

Red  infarcts  nriiir  rliiefly  in  the  liinjpi,  spleen,  kidney,  and  sorae- 

*-'UuN  tlie  iiite*lint>. 

A  white  iuferct  may  be  priinnry.  (wpwially  in  ihc  brain  or  rotino, 
^••talso  in  other  organs;  or  Recondnry,  beinp  due  todecolorizaiion  of 
*^l  infarct.      Kxaminntiott   enables  118  to  see  more  clearly  than  in 
rci]  tlie  effect  upon  tbo  tisaues  vf  cutting  oil'  the  blood-supply: 
•honly  they  underjt".*  necrobiosis  (p.  41).     The  t-ssieniial  cells  of  the 
y*'^^,  deprivtM  of  bloo<l,  speeilily  become  swollen  and  Htructurcleaa 
^**i»dergoing  coaenlation  necrosia).  and  then  undergo  fattv  dcpcn- 
'■'^tion.  thu«  friviii;^  riM-  to  tin-  white  wedge.     This  vhan;;e  is  well 
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seen  in  Fig.  78,  aud  vigv  iu  Fig.  79.  in  which  the  dead  tissue  ia  Kboivn 
twpnratcd  from  the  lix'iiig  by  the  hypenpioic  xono.  When  the  white 
infarcf,  is  a  VaXc  xtnjjc  of  the  ivil  it  will  txtntiiin  gmmiles  and  crystals 
of  bIood-]ii^iiK'nt.  Wjih  regtirrj  to  the  relative  fnxjtiency  of  primary 
white  and  red  infarcts  in  orgauii  where  both  occur,  there  is  still  uiucb 
duubt. 

Cossutiofi  of  functiou  s^oon  folluws  cessation  of  nutrition,  and  the 

Kio.  79. 
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emixittr  Kidnry  Prmn  Aranror  anriirUoi  •>!  Ibe  ■I'Mlaminiil  virU;  miuiyMBATl  jrvllnw- 
nbtlefMCi'li)'*  wtTowalteml  thrnugU  lliernTi1r<!>ortlie«q|Bii«  BHwmtel  cflta  IkUlly  nwm- 
iuorpl]06(Kl.(.'oiUiiicilf«)-tlt«'iic»-1l«afinoiipatiLct>r»bUulDK.    v  300. 

effects  of  this  iu»y  be  cxlremely  serioiii*;  thus,  plugginj;  of  one  of  the 
liir);er  coreliral  arteries  is  gt-nemlly  followed  at  once  by  middeu  loss  of 
rtjuseionnneHH  Mid  pflralysia  (iipo[»lexy):  embolisin  of  the  pulmoniiry 
nrtery,  by  Midden  acjiliyxia:  or  of  the  coranary  Hrteries,  by  midden 
jtariilv!*!.'*  of  the  hcurt. 

Soiu(.-iime»  sufficient  nourishiueQt  i»  uiuiutuiued  by  transndntion 
from  tmrrounditig  pnrtii  to  keep  the  c{»nnective-ttti»ue  Ktroma  lUive; 
its  nuclei  then  ^tjiiii  in  seciions  (Fig.  79).  A  very  importftiit  point  ii 
th«l  all  vesaeU  do  not  resist  erpiallv  the  eflW-fc*  of  an»mi»,  those  of 
skiu  ^nd  muscle  being  most  resintant;  thoiie  of  brHJn  and  int(.«tiue 
least.  Stran^idHted  gut  ii*  like  n  tied-olf  etir.  but  it  dies  much  voouer. 
Tbts  powur  uf  rerti!)t»iice  varies  in  individuals. 

'2.  IRRITANT  BPFBOTS  OP  AN  EMBOLUS.  — A  simple 
embolus,  fuch  :is  u  l>ii  of  noii-iiifi*clvd  fihriu  or  a  fiiigmeut  of  a  cal- 
careous plate,  causes  flight  irritation  of  the  ve8)%)  where  it  lodges. 
Such  an  embolun.  with  its  secondary  thmmlii.  will  usually  bo  absorbed 
vr  beoome  organized-      Rarely,  such    inllniiimutury  «otWning  of  the 
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vossel-walU  rcaulu  from  thia  irritatjon  that  it  yicliis  before  the  blood- 
prosKurc,  anil  an  aneurism  results.  Thifi  is  now  lic-ld  to  be  tbc  puthul- 
ogv'  of  must  aneurism.-*  H>ct;urriii;5  in  pL*o|tle  loo  ^'imng  U)  be  sufluriiig 
from  aihcrnma  or  octjiiircid  s^pUilia;  ami,  as  tlic  emboli  are  usually 
small  or  of  moderate  8izi>,  dilutntions  front  embolism  affect  especially 
the  cerebral  arteries  ami  ilif  »nialler  arleriej*  uf  tliB  linjbx,  from  the 
sizo  of  ibo  brn^-hiul  downward.  We  do  not  know  why.  in  tvo 
A)i|turcritly  similar  cases,  the  artery  yields  in  one  and  not.  in  the 
ollipr. 

An  infective  embolus  is  one  which  has  brought  with  it  from  its 
aource  organisms  ca.[«vble  of  growing  witliin  the  body — at  all  events, 
in  the  dead  or|»reatly  dopreased  tissues  of  an  infarct — and  which  thns 
infects,  or  gives  rise  to  bacterial  changes  at.  the  spot  at  which  it  lodges. 
The  result  depends  upon  tlits  intensity  of  the  irritation  which  the  par- 
ticular bacteria  can  excite;  in  casea  of  rheumatism  tbey  often  seem 
to  render  the  emhohis  little  more  irritant  thnn  sini]ilc  librin;  but 
in  pyiemia  the  mi«rococci  cause  tlio  secondary  suppuration.  (Spo 
••Pvfemin.") 


LATER  CHANGES  IN  INFARCTS.— As  these  dejiend  (1)  ujion 
the  extent  towliich  llie  circulation  is  interfered  wiili.  ami  ("i)  ujmn  the 
amount  of  irritation  caused  by  theemhohis.  they  hove  been  more  than 
hintc<l  at  above. 

Absorption  and  Scajr-formation. — If  the  infarut  be  small  atid  the 
embolus  ]>os!<ess  no  infective  properties,  in  tlie  case  of  red  infarcts  the 
coa;iulatpd  Mood  gradually  loses  color,  becoming  brown  or  yellow,  and 
absorption  proceeds  slowlv.  When  infarction  does  noi  occur,  the  tis- 
sue-changes, which  occur  equally  in  the  red  infarcts,  are  more  clearly 
seen:  lympb  reachos  the  part  by  tmnsudntion  from  part.i  around,  the 
cellf  swell,  Iwfi  their  nuclei,  and  blend — in  fact,  undergo  roagulaiion- 
necroflia  (see  "  Diphtheritic  Inflammation  "),  and  thus  form  the  well- 
known  white  wedges.  The  more  external  portioun  of  the  ma.»s  of 
coagulatetl  blond  and  nceroscil  tiH-xno  beeome  itirdliiiti-d  with  leuco- 
cytes, which  develop  into  fibrous  tissue:  this  cnntractff:  and  ullimulely 
a  depressi-d  scar  nuiy  be  alt  that  remaln.'i  to  indicate  the  chaiijie.  For 
some  time,  whilst  tbcv  secondary  changes  are  taking  place  in  tin; 
infarct,  its  most  exienial  portions  are  surrounded  bv  a  red  zone  of 
bypenemic  tissue.     This  is  exceedingly  characteristic. 

Simple  Softening,  AbeorptioDi  and  Scar-formation, — If.  how- 
ever, the  infarction  is  considerable,  the  central  portions  may  disint«- 
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gTBte   auil   Botleii.      Tkui   naiy   subite^iiciitly   tirv  up   uud   leave  a 
clc]ircs8C'J  Bcnr. 

Infective  Softening. — But  if  an  emlioliis  i>  il»'i"ive«l  fiYini  n  (wiTt 
whvre  iiitV.H'iive  inllaciiination  ia  g'*i»^  ■Jii,  it  Mta  u|i  u  aiiiiitar  iiiHain- 
niatory  process,  both  in  the  vessel  within  which  it  becomes  impacleil 
ati*l  :iIk(i  in  ilie  i^iimHiniliiig  riii»ui's.  Tlipw  fleptic  int1»Ttiiriiiti)ry 
chun;3;es  U-iid  to  the  r.>rmntioiiofal)aeei«soit  which  are  known  as  embo- 
lic or  metastatic  abscesses.  Micrn^copic  or^HniMin«  are  nimmt 
invuriably  fuaud  iti  the»e  Hb^nwites.  and  it  is  to  them  thai  th(*  infect- 
ive [)p(i|ierti«»  of  llie  embolus  are  proliahly  due.  No  more  suitable 
niiltiH  far  their  ilevt'lopnieiil  <;iin  w^-li  lie  imiigincd  than  a  tisaue  in 
which  infai-ction  nnd  noerosiH  have  oeourred.  and  whieh  in  kept  moiat 
Rt  the  temperature  of  the  body-  Infiirfliori.  however,  is  not  nec«8Hirv 
for  the  furuiation  uf  a  luetiuiintie  abseiws.  If  tlie  niulabullsin  of  ihe 
tisKue  in  which  the  embolus  Indgcn  dotw  not  doKtmy  t}ic  nrpuiitmtii, 
bnt  iiffoi-dH  rlifrii  -initable  pabulum,  inflammation  will  ensue.  TIiis 
aubjuc-i  will  be  euusidered  lurlbcr  in  the  chapter  ou  "Seplioemis  uud 
Pyieniia." 

CAPILLARY  EMBOLI. — These  generally  consist  of  fat.  uiii*m« 
of  orgnuisnut,  cluiup»  uf  whit«  blc>od-eor]>uscle»,  piguieut-^nmules.  or 
air.  In  fraetnres.  couiUKions  of  gubcututii'oiis  ri^^ne,  riipliii'e»<  uf  fatty 
liver,  acute  (juleo-niyelitis.  and  other  morbid  i-itnditions  in  whieh  fat- 
vcUb  are  broken  up  uud  the  fut  set  free,  the  drojiletx  are  abtwrbed  by 

Fio.  80. 


Pftl-cmbotlm  of  Ltttift:   Pmrn  bad  (v>mpi^iiii(l  rrAnarr-  Af  In  and  wrfn 
Uoarailoti.   Th*  Muck  iiiumi  uw  tinipi  tif  fki  muIihnI  wUh  asmlc  uid,  IfiMf  In 
■tid  anariotM  tt  alTvolar  wkIIjl    x.  40. 

the  lymphatics  and  veins,  e(*pecially  when  prewnire  in  the  part  it 

iiicre.'i.'ied  by  inflammatory  effusion  or  hemorrhafic.      llcsicliin^  the 
right  lieart.  they  are  carried  into  pultuouarj  urleriale»  and  eapillariei»t 
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where  their  presence  may  easily  be  ■lemoni'traletl  by  staining  with 
osniic  acnl  (Fig.  Hft).  (.)ne  by  one  these  iK>ft  atnl  muiily-uiouhlei] 
phijjs  aiv  swept  on  lo  tlic  left  heart,  and  ciistnliuted  by  the  systemic 
circulation  to  other  organs,  in  which  also  thi*y  may  be  very  nnmcroii^. 
For  a  time  (vvnh  emboli  are  constantly  i'eHcbiu;r  the  liinga,  but  when 
this  oea8«a  the  fiit-mu-sses  are  pu&scil  on  to  other  urjfans.  and  elimina- 
l«d,  in  jHkrl  :it  k-ASl.  tlirougli  the  kiilnfys.  This  fat-embolism  is 
belio74>(l  by  some  lo  he  the  cause  of  death  ntler  simple  fraoture? — a 
verY  rntv  event.  Itut  tis  large  i|iiantilies  of  fat  may  exist  in  the  lungs 
ami  otb«r  organn  of  animals  without  causing  any  !'ymj)tom»  whatever, 
some  seeplicicm  isjnstifiable.  IfafiulKciently  large  number  of  the  eapil- 
larie.'i  of  tlie  lung  or  any  other  organ  be  blorkol  by  fat,  ilj*  ftinmion 
cunnot  be  disebar^etl:  ant)  in  the  caite  of  several  organs  thijs  would 
nif»n  Kpeeily  de;»th.  -  Ft  ia*  probable  that  the  lungs  always  cmtain, 
proportionately,  muny  mora  emboli  than  any  organ  i«(i|)plie<L  by  tbu 
8V!^temic  circulation,  and  it  Inis  been  asccrlaitieil  that  half  the  pul- 
monarv  blood-path  may  be  obstnicterl  without  iHstnrbing  the  cirruia- 
■  tion  at  large  (Cohnheim).  We  must  therefoi-e  suppose  ihat,  except  per- 
ba|)K  in  very  rare  cases,  the  number  of  plugginl  capillaries  i»  kept  below 
Home  \mut  of  danger,  at  present  umletermined.  by  passage  of  the  faL 
on  to  the  «ysiemic  circiiUiion.  In  acute  ostco-myelitis  it  is  probable 
ibiit  the  fat-«Ii'op!i  mav  servi-  as  pyogenic  coeei  from  the  seat  of  inflam- 
mation, and  eaui4e  their  impaction  in  vesaelv  which  they  would  other- 
wise pa.s>4  freely  through. 

Chnn|iK  of  leuencyies  form  emboli  in  neptir  fevers  (Hliier),  pig- 
ment-granules in  ague,  and  air  in  entry  of  air  into  veins.  Here.  a» 
in  fat-emboIi»m,  the  air-])lug«<   have  little  effect:  death   rct^ults  only 

^frolu  air  injeeled  60  i|uielcly  and  in  Kucb  quantity  that  (he  blooil  in 
the  right  heiirt  us  churned  into  foam,  upon  which  the  viacus  fruit- 
let»lv  contracts. 
■ 
L  TiiRouBoais  AKD  Embolism  of  trei  Bracn. 

Thrombosis  and  embolism  are  the  most  common  cautw  of  cerebral 
BofteningB. 
Softoning'  f^om  ThromboetB. — Thia  itt  commonly  tbo  result  of 
atheromatous,  calcareoitii,  or  syphilitic  changes  in  the  cerebral  Arte- 
ries. Such  changes  i:nn*o  a  diminution  in  the  lumen  or  ii  roughen- 
ing of  the  internal  !>urface  of  the  vessels  impair  their  elasticity  and 
coniractility,  and  so  favor  the  occurrence  uf  thrumboBis.     Aa  a  result 
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of  the  interference  vith  the  supply  of  btooil  tlic  cerebral  sabatanco 
uiiiler^oes  a  more  or  lesfi  rapid  proce^  of  necrosis,  such  a:^  has  beeu 
alruati^'  d«8i:rilieU  (p.  7(5).  The  MifU'iicii  |iiirtinns.  wlien  rcajni  uiid 
wlicn  the  obstructiou  is  rapidly  Induood,  arc  often  of  n  rcddi^ih 
color,  altlioii^h  with  age  they  grsidiially  become  decoloriteil.  In  the 
luore  gradiiHlty  iaduwd  obatruclioiis  tho  color  of  the  softened  tiiuue  is 
usually  white. 

Besides  throinbasbi  fi-oiii  arCerics  we  meet  j\im  with  thrombosis  i>f 
cerebral  eiauses  and  veins,  'riiroiiihnsis  of  o  sinus  mny  he  pri- 
mary, and  fall  under  the  liniding  of  iiiara-sniic  (p.  216),  or  it  may 
be  secondary  lo  dieeuse  of  some  udjaeeut  part — e.  g.  of  the  bono  in 
inQaniinittioii  of  tiie  middle  e:ir:  or  thrombosis  may  spread  from  an 
infliimcd  part — t;, /;.  nrbii — idoiig  n  vein  to  the  sttiiis  into  which  it 
opens.  The  result  ia  jjreat  coDf^estion  of  all  veins  openinj*  into  the 
wniifi,  oedema  of  llie  area  whence  ihey  dniw  their  blood,  numeroii* 
bemorrha<;es,  es[>ecially  iu  the  vascular  cortex,  aiid  more  »r  Xvsf,  soft- 
ening from  impaired  nutrition.  If  thrambo^iis  t>prcatls  from  a  sinus 
into  a  vein,  the  obstruction,  and  therefore  the  above  piienomena.  are 
II  oat  illtotl^e. 

Softening  from  BmboliBm. — Tbe  softening;  resultinj;  from  embo- 
lism is,  for  ihe  most  f*art,  entirely  dependent  H|ion  the  obstruction  to 
the  circulation  cauBcd  by  the  embolus  and  by  the  resulting  Throm- 
bosis. It  ift  rapidly  induced,  and  is  often  attended  by  the  extrava- 
sation of  blood  in  its  uei;:hborbo<K].  when  it  constitutes  one  fonn  of 
acute  red  softening.  If  the  interference  with  the  circulation  be 
filipht,  there  may  be  no  extravawition  of  blood  and  the  procesus  of 
disintegration  rnay  be  more  gradual,  so  that  the  softened  portions  are 
white  in  color,  and  the  condition  then  more  resembles  thv  cliitmic 
white  softening  already  described  as  resulting  from  degeneration  of 
the  cerebral  blixHl-vesseU  (p.  7G).  The  softened  tissue  will  be  white 
in  color  also  when  one  of  the  largest  vessels  is  obstructed,  so  that  a 
large  portion  of  on?  hemiitpherc  loses  itn  ritnlitv-  The  ressel  most 
frequently  blocked  is  the  middle  cerebral  artery  in  some  part  of  its 
course,  and  in  the  majority  of  eases  it  is  thtkt  of  the  left  side.  In 
almost  all  ciisc^  in  ivlitrb  softening  of  the  con'bral  sub^innee  results 
fi-om  embolism  the  emboiiti*  is  arrestee!  in  one  of  the  vessels  beyond 
ibe  circle  of  Willis,  because  here  the  circulation  cannot  be  restored 
by  the  collateral  vessels.  It  appears,  however,  that  it  by  no  means 
necessarily  follows  tbe  blocking  of  a  cortical    branch,  for  comtnu- 
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mciittuu  between  tb(»e  is  uiucb  more  frat»  ibau  U  gencTBll^  tmp- 
poswl. 

Ktiijorgement  of  ihc  area  beyoml  an  olistmction  in  «  cerebral 
artery  <lu«»  iii>l:  as  a  rule  occur,  but  inu^  bu  so  tuarketl  a^  to  aiuse 
rupture  of  u  lar^e  artery  beyoutl  the  obstruction,  ami  fatiU  heuior- 
rlmge  some  iluyH  aftur  tlitt  ciiibdliriin.  Frnin  uliat  )i:l.s  bpfii  i^aiil,  this 
it(  far  uiorc  likely  in  obHtructiuii  of  c^uniL-al  tbiiii  of  irot'cbru]  voHHebt. 
When  interference  witb  the  circulation  is  attcmied  by  vascular  en- 
gorgement and  extravawition  of  bluo<i,  tht-  Koflfned  jwrtioii  in  ihe  early 
stage  ia  eiiber  of  a  uniform  Jark-red  color  or  presents  nuiiiettjus  riid 
benion-ba^ii:  points.  It  affeets  tbe  vawiular  gray  matter  of  the  cor- 
tex and  grent  ^^anglia,  rather  than  the  white  substance.  The  soften- 
ing is  most  ninrkeil  in  the  cenlrv.  wbilst  the  hypenemia  and  refines* 
uiay  extend  hume  distance  uroinid  it.  I'uiler  ibe  microM^opv  tbe 
sonened  portion  is  seen  to  consist  of  broken-tlown  nerve-fibres, 
altered  tdood-corpiis<!U!S,  gninule<4  of  fat.  anil  ibc  targe  gniinilar  cur- 
pusck'ii  ttlrtrndy  dewribcil.  (See  Fig.  IJJ.)  Tbe  curioiinding  capil- 
laries arc  dilated  and  filled  witb  coagula.  and  granular  corpuscles 
enve)ii[i  llii'ir  walls.  In  anion'  advftDCod  stage  all  tmce  <if  nervous 
structure  i»  lost,  tbe  .softenetl  iiiiws  becomes  decoloriKciL  and  passes 
from  a  dark-red  color  to  a  chocolate,  brown,  ydloiv.  or  even  white. 
It  may  litjuefy  imd  form  a  cy*l  with  clear  conlents  and  a  fibi-otts 
wall ;  more  commonly,  however,  it  is  gmdimlly  absorbed,  being 
replaiNKl  by  tihruus  ti»tuc,  which  contracts:  and  ultimately  a  cica- 
trix, with  hiemntoidin  cr^-stals.  may  be  all  that  renniinti. 

Rixl  rtoftenin;,'  from  emboli-^ni  is  often  reiT  difficult  to  distinguish 
ill  the  post-mortem  room  from  that  wbicb  resulla  from  thrombosis. 


CnAPTKR     XXVIII. 

LBDCH^MIA. 


LEUCH  ^MIA,  or  LBIUCOCYTH^MIA.  is  a  disease  cbarao- 
tcriiEcd  by  a  considerable  and  pfrnianent  increase  in  the  number  of 
the  white  corpuscles  of  tlie  blood,  by  a  diminution  in  tbe  number 
of  tbe  red  corpmteles.  and  by  cnlargtHuent  of  some  of  the  lymphatic 
or;gtin8.    The  lympliiLtic  organ  most  frequently  involved  is  the  spleen. 
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Tbis  is  cnlarj^l  in  tbc  great  majoriiv  of  cuAcai  (aplenic  leud 
The  *Til.irijeni*Tit  of  the  Pplepn  \»  sometimw  iiJ«*ocinlec|  with  < 
nieni  of  llie  lyiuphalif  gbiuU,  ati<)  xoitivtiniei*.  aldiuugli  mu 
froqucnlty.  witb  an  increiu>c  in  the  medullit  of  bonoi.  In  Ti 
cases  the  Ivtnplistie  gUndft  only  »ro  involvetl  (lympbaiir  Irnel 
and  caMis  bnve  been  drMiribotl  by  Neumann  nnd  otberN  in  wl 
osseous  mi>dul]a  wn.'t  prim-ipally  affieolc*!.  Tbe  lyitiphoid  ti 
tb«  intestine  unity  be  bypcrtrapbictl  In  most  cases  of  Icucha 
overgrawih  of  lympbatic  ti»itie  in  olbcr  organs  ocean  monM 
in  ibe  rotirse  nf  llii>  dir'i'iuo.  1 

LeucocsTtosis. — llefore  ptwpciling  to  tbc  con«idmition 
chscmia  it  will  be  well  to  »llii<le  briefly  to  tbai  »lig}it  ond  ten 
increase  in  ibe  numbiT  of  nbilp  blcKHl-i-orpti<>etes  wbicb  ht 
termed  '^leiirocytosts."  This  diflere  essentially  frotn  Iciicha 
ibew  resfiei-f.H :  tliat  the  inennwi-  in  the  niimbtT  of  whiie  corpi 
only  temporary,  is  not  nece»tarily  H.»»H>L-iiiU;d  witb  any  diioiuv 
the  number  of  tlie  red,  and  is  never  nearly  so  great  ok  in  leqc 
more  than  forty  or  fifty  Wing  nin>ty  iH-rn  in  the  i)uarter-inch 
the  microNcope.  Such  itligbt  ami  lemporary  increase  in  the  : 
of  wbito  bIood-<*orpuftcU'«  occurs  in  many  conditions.  Fbwiolo 
it  oii'urs  after  a  nieo)  und  in  the  later  muutba  of  pregtmacy.  li 
of  the  iieiite  pyrexial  diKcasett.  efpeeiatly  in  tliofio  in  whidl  I 
acule  KHellin'!  nf  lymphatic  siructnn,'?!,  a;*  in  typhoid  and  iicuii 
and  in  pynnnia,  there  it>  often  a  marked  excess  of  irhitc  cori 
After  large  loiuc^  of  blnml  nUo  there  ia  an  incrriirir.  owing  to  in 
pouring  of  lymph  into  tbi*  b|rjo«l  to  make  up  \\»  uium'.  Leuc* 
doea  not  appear  to  iutiTfere  eilhur  with  Uic  uiri-iilntiun  or  w 
general  hcalih.  M 

PATHOLOGY. — ^The  pathology  of  lencbnmia  i*  otill  exec 
ob^'urt*.  und  will  pruliably  reutain  m>  until  uur  knowleilge  oS  tb 
ioloj;y  of  the  blood  and  the  origin  lUid  fate  of  tlie  hlfUKl-coTTn 
mon*  wmiplftf!.  I'hyitiulogirjilly,  wc  know  that  the  wbil»-  e<ii 
originate  in  tlic  lympbntic  nrgami,  fmm  wbirh  they  pnM  into  tbt 
either  din'vtty  or  ihrou^rh  the  lymphatic  vckm^Ik;  and  it  \*  w 
endly  belicveii  that  the  nil  cr»rpnK*I««  nriginale  fmin  the  mh 
latter  being  trannformed  mainly  in  the  nplecD  nnd  m|fl 
Owing  tn  the  enlarjii-nx-nt  of  mic  or  more  of  the  IvmphntH? 
which  always  cxi."!*  in  leuchicroia,  it  ha-  been  i«iipp(»^tl 
increaK  in  the  number  of  the  white  corpuscles  which  cl 
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tbe  discatw  its  iluc  Iv  their  HXceHKirv  produrtiDii  liy  the 
organs,  sucb  lis  occur?  in  t^omc  c»8«s  ol'leuvocvtoftis.  Iniu«iQUcli.  how- 
ever. 85  Uiere  us  not  only  mi  increase  id  the  niimber  of  white,  hut  a 
rjiniiuutiuu  in  tlivniuuln>ri>f  ri-il,  lbit«  li_v|iulli(.>»iKi!(in»i]friciteiit  tuaveouni 
for  the  lilood-cIian<;i-.  Further,  lymphutic  ort^ans  may  becomi'  onor- 
>uaIv  enlarged  witliotil.  iho  jimtlurtiiui  of  iiiiy  U-nitliicnii:!.  'I'liiit 
Eur».  tor  Axamplo,  iiotuMy  in  tite  spleen  in  splenic  anotmia; 
wliich  disease,  with  ihe  exception  of  the  increase  in  whice  blood-cor- 
pii^cKv.  in  precisely  Mniilar  to  Ii'iHrha-uuH ;  iinii  h\m  in  tlie  lyuipliutic 
glBnd.%  in  liod^kin'tt  disease.  Althoiij^Ii,  uk  idrciidy  Kiiited.  Uic  sub- 
j«!ct  is  Hlitl  involvinl  in  much  obscurity,  the  view  promulgated  by  Vir- 
cliow  more  than  twenty  years  ago  aceutiiilfi  n»wt  satisfactorily  for  the 
tilood-cliungo.  U  i-t  that  the  niuiiiiil  iniunformaiioti  of  white  corpu»- 
clis  into  red  i5  iniperfeetly  perfoniied,  no  thut  not  only  ih  the  number 
of  white  increased,  but  ihiii  of  the  red  dimini.-^lieii.  It  is  probable 
thttt  this  diminished  transformaiioii  of  the  white  rorpiiscli-s  Js  ilir  most 
>tn{Kirtant  vienieiil  in  moM  i»sv!*  of  leiK'hienii:i.  ;illiiijugh  it  may  be 
ni^Aocisted  vrith  an  increased  produelion.  Both  the  dirainishcd  tranK- 
forniation  and  the  iuereaseil  prodnelion  lake  pliiee  iti  tlie  enhtrge<l 
l.^iphatic  orgiuw;  and  all  we  rjin  wiv  «t  present  in  explanation  of  the 
I'v^Oceas  is,  that  the  futK'tion  of  one  or  wow  of  llie^e  orgauH  ik  iinper- 
ffctly  performed.  The  enlarpfmeni  of  the  lymphaiie  orj^ann  in.  with 
"tlie  iloubt,  line  to  now  growth,  imd  not.  as  hiis  been  miggested  by 
"^Hie,  Bimply  to  the  ■eeumulation  vriihin  them  of  the  white  corpuscles 
"uicli  exist  in  such  larjie  niinibern  in  ihe  blood. 


Histology. — Blood. — The  dinnnntion  in  the  number  of  while 
"X^ttscles  Taries  vei^  consiilerahly  in  different  aises.  A  pr-oportion  of 
*"*«  white  to  ten  red  is  quite  eonniion,  and  often  there  are  a»  nmny  .-wtone 
*^  three  (Fip.  81).  This  iucrciwe  jijves  to  the  blood  a  paler  and  more 
*pi*jue  ap[M3aniuce  tliiin  natund.  In  the  earlier  stageK  of  the  disease 
^''*^  pro|ioilion  may  not  be  morn  thiiri  one  to  twenty  or  forty.  The 
*hiie  corpuscles  sometimea  rewmblc  the  natural  ones,  but  often  they 
***  Aoioewhat  larger  and  more  granular.  This  is  especially  the  caw 
'^  **plenic  leiichiemiH.  wherciis  when  the  lymphnlic  glands  an-  priii- 
^^ipally  affected  many  of  the  c^rpiiscleet  are  ii.'<uailv  smaller  limn  uM' 
""^l-     Some  of  them  are  often  more  or  less  fattily  degcneraiM. 

l"lif  red  corpiwcIuB,  like  the  white,  vary  in  the  diminution  of  their 
'^'^tnber.      They  may  he  i"e4luecd  to  one-half  or  a.  quarter  the  normal. 

"•^y  are  iwnidly  natural   in  appearance,  but  sometimes  iliey  are  di»- 
lit 
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tiDctly  paler  thsii  in  heallh.  OccasioDaJly  Uicv  appear  to  be  imuKUullv 
rioft,  and  t-xbibit  u  K-ndcucy  to  stick  tufjetlier  iastead  of  foniiiag  tlie 
iiuLui-ul  rouk-aux.  la  a  uuse  of  spleiiir  an  if  in  is.  recently  tiiuicr  idv  caro 
liiKii'  cljarartere  were  eHpecially  marked  (Fig.  82).  Th«  diminution 
in  the  number  and  the  impairmeat  of  tbe  quality  of  the  red  corpuscles 


Fio.  81. 
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Pio.  SI.— Leucfaaiuili!  BlnoJ,  ftom  a  young  man  nifpd  twcmr-ftiur  ulih  eiiumMtu*  mlaniv 
mcnt  ofihe  ajilct-n,    x  20V. 

Fi(^  iTi^— Ulovd  from  a  c«se  or  Hplenle  AnKinU.  ftom  ■  mlildlvHWMl  man  wlih  krm 
AtilartEement  of  Ihc  tplccn.    x  ZOO. 

whicli  exist  not  only  in  leucliseinia,  biii;  in  most  cn.<iej«  of  great  splenic 
enlaigement,  account  for  the  an;viiiiii  wliidi  exi^^ts  in  tliese  «.-^mdilioni«. 
In  addition  to  the  ri-d  and  wliite  irorpusflt's  Klebs  and  others  have 
fotiiid  iiticlealfd  red  corpuscles  in  leuuhtemtt;  blood,  and  minute,  color- 
less, lonjf.  Blender  ortohednil  rrysifilri  of  an  iilbiiniinoii.-t  I'liameter  have 
been  discovered  by  Clmrcot  and  Zenker  in  the  blood,  liver,  and  spleen. 
Tlie  coagulating  power  of  the  blood  in  Icuchiemia  is  much  diuiinitdied. 
and  when  the  lH|nid  ia  ullowtnl  lo  stand  the  vbite  corpuscle?  form  a 
crenmy  layer  upon  its  surface. 

Spleen. — In  litis,  which  Ir  much  ihc  most  important  orjpm  in  the 
production  of  leuehiuniia.  tbe  change  is  characterised  mainly  by 
increased  growth.  The  organ  becomes  enlarged,  and  uituiilly  enor- 
mously 80.  The  enlargement  ia  iinifonn,  so  thai  the  shape  of  the 
organ  Ls  but  little  altered.  The  capsule  is  often  thickened,  and  there 
are  usually  adhe.-sions  with  the  adjacent  viscera.  The  conKiHtence  in 
the  later  siagCM  is  coiiuiionly  distim^lly  firmer  ib.in  nntunil.  The  cm 
surface  is  smooth,  of  a  grayish  or  brownisli-red  color,  and  thick- 
ened Irabeeulae  can  of^en  be  seen  marking  it  as  whitish  lines.  The 
Malpigbian  corpuscles,  although  they  may  be  slightly  enlargeil  in  the 
I'lirlicr  stageii  of  the  disease,  arc  oetdoin  prominent,  and  ihey  are  often 
not  visible  when  the  t^plcnic.  enlargemenl  is  advanced.  In  exccptionnl 
cattes,  however,  and  especially  when  the  lyiiiphalir  ghinds  are  involved, 
they  may  form  prominent  growths.     Sometimes  wcdgc-shapwl  mafsefl 
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of  a  dark-rofl  or  niddish •yellow  color  are  seen  near  the  surfaiic  of  the 
urj^an.     These  arc  probjilily  infiiriaions  of  emholic  origin. 

When  iho  spleen  is  examined  microscopically  its  structure  ia  found 
to  t>«  hut  little  »lcere<l,  tite  enUrgement  being  due  mainly  to  au 
increase  of  the  splenic  pulp.  The  tmbectilnr  tissue  \»  also  increasud 
ami  thicliciKMl.  and  hei^nies  incr«iaiu;;ly  so  ua  the  splenif  erilarni-ineni 
advances.  The  .Miilpightan  cnqutKcleM  are  hut  little  inci'easi'd  in  size; 
sometimes  they  are  Atrophied. 

Xjymphatio  Qlands. — Tlie  enlargement  of  the  lyiophatic  glands  i? 
much  \vsiii  in  splenic  leucdueojia  tbjui  in  ihose  ciises  in  which  the  glands 
axe  primarily  am)  principally  affected.  In  t>plcnic  Icucbicmia  one  or 
more  gronfis  of  j^hinds  are  slightly  enlarged  in  ahnut  one-third  of  the 
cwjies.  The  glands  are  rarely  increased  in  consiatence,  and  are  usually 
freely  movahle.  On  section  they  are  of  a  grayish-red  color,  often 
oiottled  with  hemorrhages.  Microscopically,  the  enlarged  ghinds 
*^ow  increase  of  tlii^>  prilp  and  hlnckitig  of  the  lyuipli-putli». 

The  red  marrow,  found  normally  in  the  bones  of  the  head  and 
truiilt  of  adultA  and  thronghout  the  limbs  in  the  foetus,  is  a  blood- 
lorntjog  organ.  In  leuchjemia  it  may  become  more  highly  celtntar, 
*'*»<1  eonscciucntly  softer  and  grayer  or  yellower  in  color.  Furth<;r, 
whereas  in  the  normal  growth  the  rod  marrow  is  replaced  by  yellow 
P*"«gressively  from  the  toes  and  fingers  up  to  the  heads  of  the  femora 
****!  humeri,  in  (his  disease  the  oppwiite  change  occurs,  and  the  yellow 
^'^'^rrow  it;  progressively  transfonoed  into  red  from  the  trunk  toward 
^®  oxtroniitii's  tif  the  limbs. 

Tlie  folliclea  of  the  inteBtines  may  become  so  much  enlarged  aa 
'**  form  distinct  projections  from  the  mucons  membrane,  although  this 
i**  less  conimoti  than  in  Ilodgkin'fl  disease. 

Other  Orvana. — In  live  course  of  the  disease  a  new  growth  of 
*yin|'»hatic  li-ssue  or  an  infiltration  with  lymphatic  elements  usually 
^kc*  place  in  non-lyinphaiic  structureA,  pnncipally  in  the  liver  and 
Sidneys,  less  frequently  in  the  lungs  and  muscles.  The  new  growth 
***  tbofiu  orgam«  someiinun*  fomiK  distinct  tumors,  but  much  umn>  ooiu- 
*^*»Uly  exiHtS  aa  an  infiltration.  How  far  lliese  lymphoid  growths  are 
'"t-  rpsult  of  a  hyperplasia  of  the  cell.'*  in  the  interstitial  rUsne  of  the 
^''Kuii  in  which  they  are  situstc'il,  and  how  far  an  emigration  of  the 
^Couytes,  which  exist  in  such  large  numbers  in  the  blood,  takes 
in  their  formation,  is  nnkrrown.  The  former,  however,  is  pmba^ 
the  most  important  factnr  in  the  process. 

The  organ  which  is  most  tVequenily  affected  is  the  liver.     Iletie,  in 
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leiichaMnii,  tlie  veneb  gencTHlly  nn>  uiilnrgcd  and  distended  vritti  irbil 
hlood-corpiuclott.  AccumulntioiiM  of  (;orptuicle!t  mid  limiphnid  tu«| 
are  socn  hctwecn  th«  tcitii  and  cxteodinj^  tlong  Uic  intercellular  ui 
wurk  iiitu  tli(>  iiciiii  tbt-mwlvuii.  m  Ui»t  tho  lobules  urv  wjiiictiiiieii  m^ 
to  be  clfarl^  Diiip))(Kl  out  by  a  graywb-wbitv  interlobular  infiltntid^ 
Ah  this  increases  tlic  liver-colls  become  cumprcsjictl  and  atn>pbv.  uid 
iiltiriiutvly  tbc  lohaleA  nuty  bo  repbiccd  vntirely  bv  it.  This  u  w< 
ebown  iu  tbe  liver  from  tbe  CAse  of  splenic  atueinia,  the  bkiod  frai 
wbicb  »  repres>ented  in  Fig.  82.     (S«e  Fig.  83.)     AMoewted  wU 

FiH.  K 


Uirer  (Ton  •  v*m  of  fi^tialc  ASMinlA.  diAWinK  lii«  «xi*nd«e  mlluhu-  inflllMtMi  lovAhll 
Um  iBtcmlliikr  owtwotlc.  Tti*  arsan  vm  rn^;  «nlBn»i1,M»it  IIm  nf m  Mmk  •■>  «WM«q 
Uiv  tuikfd  vr*  tKtwnB  Ui«  ftctnl.   x  300l  ^ 

th»  infilti'ation  there  w  often  a  formation  of  Amall.  round.  wbiUi 
lymphoid  nodult».  iwuicwkat  rewmbling  gray  tubercleii.  Tbraie  n^ 
arc  ttitUBted  in  tbe  iDlerlnbular  tissue.  Owinf!  lo  tbese  ebMi|^  t| 
liver  becomes  very  c-<mf*idernl)ly  ini'rca«ed   in  kiw. 

In  tbe  kidneys,  which  are  bIso  frequently  affected,  tbe  chanj^e  ' 
aimilar  to  that  in  tbe  liver.     Here  ali^o  it  cnniiiMt<i  fnr  the  mottt  p^ 
in  an   infiltration,  wilb  wbicb  may  be  aaMH;ialeU  the  foruialiua 
roundish  noduleK  and  masses. 


CHAPTKR     XXIX. 
mPLAMMATION. 


OEFFNITION. — Inlinnimnliun  may  be  defined  a»  '*tlie«»« 
of  I'bongDS  wbirh  tnkcH  y\ntv  in  a  living  tiit^ue  as  tbe  rwult  of 
kind  tif  injury.  prDtide^l  tbnl  thiR  injnnr  be  in^ifficient  ininuf'' 
to  dtstroy  itt  vitality  "  (Sandcn«on). 
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HISTOLOGY. — Tilt-  exact  nature  of  ihese  cliaageg  has  btt-n  a^otr- 
(ainetl.  for  the  most  part,  by  tlie  experimpiiUl  reaearthps  of  Colin- 
hi'im.  most  of  which  Iinvo  ht'cn  repeiitori  and  confinned  bv  Biirdon 
Sandpi'Ron.  The  mellioi]  of  investigaTion  3ias  ronsisled  in  iho  arti- 
ficial production  of  inflsmiuatioD  io  Irati^fiarvnl  part<(  of  the  lower 
aoimals,  and  obiiervation  of  the  process  thus  induced.  The  parts 
emploTcfl  havo  b(jeii  the  f<M>t.  tongut*.  and  inosentcrv  of  tlie  frog,  the 
tongue  of  the  toail  (the  best  for  many  purposes),  tho  niesonlerv  of  the 
rabbit,  and  the  wing  of  the  bat.  Tbe^c  hav<!  »hown  that  the  process 
.ie  eaoetitially  the  «imt'  in  warm-  and  cold-blooded  anima]^ :  und  by 
microsfopic  examination  of  the  Mp  liy  reRet^ted  lifjht  llUter  proved 
that  it  iff  the  same  iii  miin.  Tbc  procees  of  inflammation  cotn- 
pri^e^ — 

li«t.  Changes  in  the  blood-vessels  and  oirmilation. 

2d,  Exudation  of  flixid  and  of  blood-oorpuaclas  &om  the 
TesBele  ;  nnd 

;id.  Changes  in  the  inflamed  tiesues. 

Though  thus  sepai-rited  for  purposes  of  description,  it  tnust  not  be 
supposed  that  these  changes  out'ur  in  succession  in  the  order  in  which 
they  are  placed  ;  on  the  contrary,  theff  all  go  en  togHhnr. 


I.  CHANGES  IN  THE  BLOOD-VESSELS  AND  OffiCULA- 
TION. — Cbimgt.'.s  ill  lliv  Idoud-vc-wfis  and  circulation  are  wjH.'nli:i!  to 
the  existence  of  itillnnimaiion,  both  in  vascular  and  in  non-vaseulur 
tiwuM.  In  the  latter,  which  eompriiw  the  cornea  and  cartilage,  they 
■tllce  pisec  in  the  ftdjacent  vesitelit  from  which  rheite  tissues  derive  their 
'ttlltritiv%  rapply.  Their  nature  may  be  studied  in  the  nie(*entery  of 
»  frog  which  ha«  been  curariised  ;  and  they  may  be  thu?  bnetly 
ribed: 
The  fin^i  efTwt  of  injury  of  the  mesentery — mere  expnsuni  lo  the 
air  beinfi  sufficient  for  the  purpose — is  to  cauxe  dilatation  *  of  the 
srteriei*.  which  grmlully  extendi  to  the  veins  and  capillariet!.  The 
dilatflliou  of  the  arteries  commcnecti  at  once,  and  is  not  preceded  by 
any  contmcrioii.  Ii  steadily  and  slowly  increases  for  about  twelve 
houni,  and  is  ac(!Anipfinied  altto  by  an  inercjiM!  in  the  length  of  the 
vessels,  so  that  thev  become  nif>re  or  less  tortuous.  It  affectt  the 
•rleried  chiefly,  then  the  veini*.  unci  the  capillariee  but  slijthlly. 
This  enlargement  of  the  blood- vcsKcltt  is  oivoeiated  at  the  commence- 

'  With  rerlaiD  irrilante,  a*  aintituiiU,  a  abort  Dtnitiwlion  of  the  nrleriiiln  may  be 
lh«  Rnil  rraiilt. 
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ment  of  the  proresa  with  an  acceleration  in  the  flow  of  blood,  which, 
however,  rarely  lasts  more  tliim  »»  hour,  and  le  followed  by  a  con- 
siderable retardation  in  tbo  circiilution,  the  vessels  Ktill  rcroaininj^ 
dilated. 

Ptil<tiition  in  now  evident  in  the  ittnittlest  nrterte.4  and  the  stream  in 
ftlow  enough  to  nllow  of  the  distinction  of  individual  f(>r|ni8cle«  in  the 
capillarii'^  and  smaller  veins — perliapw  even  in  the  ai"teriole(<. 

It  lifts,  however,  lonj*  been  kiiowu  th»t  the  acceleration  of  the 
blood-tlow  in  nn  injured  p:iri — the  Ro-ealleil  determination  of  blooil 
which  was  so  eorrcctly  described  more  than  tliirty  years  ajjo  by  I>r. 
r.  J.  Tl.  Williams — is  not  cosislant,  and  ofleii  subsides  without  the 
occurrence  of  any  of  the  characteri»tje  phenotncuib  of  inflaiimmtiou. 
Cohnheim  conseijuently  stntes  that  dihiiations  of  vefwelft  wllli  inereased 
velocity  of  ihe  blood -current  ensuing  immediately  after  the  intlietiun 
of  an  injury  ore  afcidcntnl.  In  aome  cases  rliey  arc  followed  by  con- 
trac-lion.  iifter  which  dUatatiou  with  slowed  stream  eoinraence«. 
Thia  dilatiilion  B'ilh  dimiiiislied  vc;locitv,  on  the  other  hand,  comes 
on  slowly,  is  eonstunc,  and  poiinaTicnt  so  long  as  the  ciiuse  acts,  and 
must  be  regarded  as  the  essential  v^iculnr  change  of  the  inflammation. 

Returning  to  the  observiilion  of  ibc  frojj's  mesentery:  the  relurda- 
lion  of  the  eirculation  in  the  dilated  vi-j^els  is  t^uiiiotiuifs  seen  lo  take 
place  )M>meirliat  sudilenly,  and  in  usually  first  observable  in  the  vottiB. 
Ah  the  stream  )iel;t  slower  while  corpuscles  arc  seen  in  increasing  num* 
ber«  in  tlie  plasmatic  layer  in  the  xniatUri^einn — rolling  slowly  along, 
Htieking  here  and  there,  and  finally  coming  to  a  standstill— until  these 
vcswds  are  lined  by  them  as  with  a  spheroidal  epithelium  (pee  Fig.  84) 
often  more  than  one  cell  in  ihickncsH.  Some  stick  ulxo  in  tlie  cspil> 
lanes.  The  time  at  which  tliin  otTurs  varies  greatly ;  it  ia  the  earlier 
the  more  severe  the  injnry.  This  narrowing  of  the  veins  by  layeis 
of  leucocytes,  among  which  there  are  no  reii  corpuscles,  increases  the 
obstniction  to  ihe  circnlatton.  which  liecoitit>»i  slower  and  slower,  botb 
on  this  account  iind  because  the  damage  is  becoming  greater.  The 
red  corpuscla'*,  with  mme  white,  accumulate  in  ihe  capillaries,  which 
appear  as  if  'lij^tended  by  n  red  injeclion-mn>ji.  Actual  mcasuren><>nt 
ohows  that  they  may  bo  onc-fourlh  larger  than  natural  (Lister.  Briicke). 
After  a  time  all  onivard  niovcmenl  cwisw'  in  the  capillaries,  and  their 
contents  sway  to  and  fro  with  the  pulRc.  TIhk  if*  the  stage  of  oscil- 
lation ;  and  it  is  succeeded  Ity  that  of  etofOB,  in  which  no  movement 
of  any  kind  occurs,  hut  the  blood,  though  stationary,  may  remain 
Quid  for  as  long  as  three  days  in  the  bat's  wing  (Pajfci).     Finally, 
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tbromboaiA  or  vougulalion  may  tako  place,  hut  not  tiniil  tlie  capil- 
Inr^v  waib  ;ire  ilciid.  Tbroinbosis  putt*  an  end  to  th»t  escape  of  cor- 
pnscloe  from  tUe  veKwiK  wtiicli  will  bu  tn>atcd  of  in  the  next  puru- 
jrmpli. 


II.  ESCAPE  OF  FLUID  AND  OF  BLOOD- CORPUSCLES 
"F*ROM  THE  VESSELS. — The  circiiUrory  ami  viwciiUr  c-Iiang«tt 
Ijuvv  been  (Iwii-rnxii  fnnn  hcgindinj^  to  end,  tut  if  they  were  the  only 
plifurHui'iiit  uf  itiQtiiiiuitttiou.  But  tbix  ih  far  from  bcittg  tbe  i^nse 
£>o«ti  after  tbe  veitia  bct;niiie  Unvil  by  white  corpuneles  lUe  field 
»Gc«iiin«  more  juiti  niorp  olmctiri'il  by  the  iirt-sencp  of  Hmall  round 
K'IIr  in  tlie  jfubstance  of  the  incsc-nl*rv.  At  even  an  earlier  period, 
thoiigb  tlie  micnMC-ope  does  not  sbovr  It,  tbe  fluid  wbich  naturally 
L'C^'oipni  from  tbe  vessels  iiieivji»e>t  ^n-nlly  in  iiuiintity  uiitt  iTbauj^es  in 
<liialitY.  So  tujon  us  tbe  lyuiphalieK  bet'oiiie  unable  tu  cArry  it  off,  it 
■tccumnUtcii  in  the  t-onne.crive-tift.siie  h[>imws  and  causes  nvelling  of 
the  mewnttTy-  Tbew  linallr  liftinne  inttufficieni  to  bob!  it.,  and  it 
«*^k:^|k»  on  tbe  surface,  together  with  a  number  of  the  »mall  round 
c<'Ub.  Here  a  coagiiluni  foniiH,  eon«i^ting  of  fibrin,  small  ruiind  cells. 
•*n«l  some  red  IdixHln-firpusclee.  Tbe  fiaJsa  membrana  can  be  re- 
iiioved  and  Uic  KcUl  elifared  for  observation  until  iinotbcr  membrane 

*i-   Source  of  the  New  Celle. — If  a  nnall   rein  lined   by  leuoo- 

^J'Ibr  be  can-fully  watt-hiMl.  tbe  fidluwinf;  cbanjiw  will  be  wen.  per- 

"*pii  Nt  lUice.  iterbaiK^  not    for  :*oinc  rime:   some  of  the  leucocytes 

■inniciliuii-ly  adjacent   tu  ilie  wall  graduallv  sink   into  it  and  paw 

'*woni;b  into  the  Kurnmiidinj:  tiMime^i.      Variouf  rtlHgn*  of  their  paa- 

**Be    niay    be  ubttervc^l.       At    first.   »^ui»II    but  ton-shaped   elevations 

■I»|)wir  on   tbe  outer  wall  of  the  vessel.     These  gradually  invrcsBe 

'•"til  ihey  asitumc  tbe  form  of  [>e«r-shaped  brnlies  adherent  by  ibeir 

•**II  cikU  to  the  vcKcel-wall.  and  they  often  fend  out  processes  whilst 

***  »tiju'lieil.      Comil  and  llanrier  aay  that  if  !iii  adherent  leacocytc 

^  torn  from  the  wall  and  Bwrpt  on,  the  adherent  part  in  "fingered." 

*td  V.  Reck  tin  <!h.i»^'ii  b».«  described  the  part  within  the  vetutel  (in  a 

•^dpoJeV  i4iitj  s»  »en<ling  out  pioce^e^.      Recently  Lavdowsky  has 

^(rarinl  leurocytcn  pawtiug  through  vesHel-wallH  in  frogttand  pntsenting 

•fpvaranees  indicatinji  great  activity.      I'ltiniately.  the  small  pedicle 

"'  protoplnsm  gives  way  and  the  pa-osnge  is  complete,  ihff  corpuscle 

^XuLiDing  free  oul«ide  the  ve.'>»el-       A  similar  excape  takes  place, 

""*  to  K  teiifi  extent,  from  the  eajiillarios. 
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In  moat  iuflammations  tlie  eacftpe  of  vhiut  corpuscles  is  far  in 
ejCL-ese  of  tliat  of  the  red  ;  but  iii  tLe  most  severe,  m  wliicb  stajinaiioo 
is  itidiicud  111  a  htrge  rkiiiiilter  of  mpillHrieo.  ifae  iwiml  t;l»te  uf  affkirK 
uiu^'   be   reversal  (t'ig.  SS).     Froui  sm^li  capillaries  red  corpusclw 
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SutMTDbinmiui  Tlwiic  maw  dlslKOce  uUttie  Drui  run  tii  a  Cmr.  of  i^pnailltiB  Umnirvnt^ 
Ibivi.-  vt-irin  pttctol  with  lenvocTtw  (I),  which  nm  i-iraplng  frvi'ly.  Rituuil  lite  orU'rytt^loW) 
tbvre  t.tv  nuiiv.    Haar  luuwcyus  ()ti(«ldij  the  trssacl*  Iiiivv  IiktcjiiviI  Id  >(»e.    X  3)0- 

almosi.  nloric  piiw  out,  occupy  tlie  interstices  of  the  tiseucH,  and  jrive  the 
exudation  a  henmrrhngic  character,  whereas  if  the  hlood  if  in  motion 
iiifliit  rod  r(»r|nif«.-lf>  paw*  rhmiigh  the  inflamed  area  whilst  the  stickler 
white  adhere  to  iho  wall.  Inleiieity  of  injur}-  and  vascularity  (i,  e. 
number  of  eapillaries)  determine  the  pn>pc>rUon  of  ivd  i-orpuscles  in 
an  cxudtttioii.  Thev  pa^s  out  chiefly  f'rcm  ihe  capillaries,  and  »ev- 
enil  of^en  e^enpe  In  qujclc  guceession  fmm  one  spot,  giving  rise  to  a 
red  Rpnl  visible  to  the  imked  eve  as  a  piinetiforiii  heimirrha]^'.  No 
nipliire  of  ve^wls  nc-ciirs,  ns  Tnny  he  shown  by  injection. 

Both  re<3  and  white  corpuscles  at  first  remain  near  the  vewwU 
whence  they  hare  estcaped.  but  they  are  pushecl  awjiy  by  other  cor- 
puHclcK.  wuhhed  away  Ity  tht-  ei't^-apiiig  Uuid,  and  the  white  corpuscles 
move  away  by  their  peculiur  power  of  loi*omotion.  Thus  ihey  may 
ultinifif<ily  he  fountl  far  from  their  ftoiirce. 

liut  arc  white  blood-corpUHclcs  ihe  only  source  of  thofw*  niimher- 
lees  cells  of  cmhryoiiic  appeantnce  which  crowd  the  tiswie*  in  every 
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■  Tiflatuiiiation  other  tbao  the  uiu»t  trivial '^  Vircbow  advanced 
t.be  view  that  they  nil  anwv  by  tnulii[t]i('iLli<iri  of  irotiiiective-tiKHUc 
c^orptiscles.  Dr.  W,  Aiidi^uti  in  13^42  iiilerretl  Iroiii  his  ohsorvHtiuDs 
itiat-  Ieiicocyt<»  pawn!  tlirouffli  the  ve«seI-walU  iind  hecaine  pus-cells; 
iKud  in  1846,  l)r.  Au^^ustus  WiiUvr  ucluully  »ivt  thuiu  tfoaijitii);,  uml 
described  and  made  dnitvtn^.s  of  tlii;  process.  Itnth  concluduii  tliut 
the  escaped  corptisi'lvs  lieitamf  pu-s-rvlls,  Imt  tlicir  oliseri-atioiis  were 
■  unljcfdc<i,  and  it  was  not  umil  tbe  process  was  rediscovered  by  (.!ohn- 
Iteim  in  IftCT  that  esctape  of  l)lood-i'nrptis<-Iej*  ciuin?  to  occupy  an 
ifUfKirtant  place  in  tlie  [)attiulug\'  of  inllumiuaUun.  Cohnlieiin 
■jKsertcd  ttiat  all  new  cells  formed  in  the  tissues  na  >  direct  ivsulc 
of  injury  are  escaped  white  corpuscles  which  have  migratiNl  to  the 
«pot  at  which  they  ituiy  bt?  fottiid.  And,  iu  f^pilu  of  the  opposition 
of  Strieker  and  his  pupils,  proof  of  the  correctueiis  of  this  view  has 
l>evij  given:  or  perhaps  it  wouM  be  inoi*e  ctirrect  to  say  that  nil  argu- 
ments and  expmmcnts  in  fiivor  of  mulllplieation  in  inflammation  of 
fixofi  ti»sne-celU  have  been  (shown  to  he  intLonrbisivo.  To  prove 
Colnibeim's  view  it  would  obviously  he  necessary — 1,  to  cbnw  that 
***>jiration  of  leucocytes  will  account  for  all  the  pheuoinena  observed; 
^titX  2,  tluit  no  multiplication  of  the  IimhI  <h'11h  can  occur.  Kxperi- 
inetitj  have  amply  sliown  that  migmtion  of  leucocyt«A  will  give  rixe 
'"  nil  the  appearances  notice*!,  but  il  it*  difficult  absolutely  to  exclude 

»lMe  possibility  of  multiplication  of  a  fixed  cell. 
The   method  adnpu<d  to   show   that  Icueocytcs  can    produec  the 
*Ppearanoe8  attributwl  to  multiplication  of  fi.ted  elemcniM  bjm  been 
_    ***  excise  a  oomea  or  other  piece  of  tissue  of  whi«'h  the  cells  were 
f  "Mttpected  of  multiplying,  keep  it  for  itouje  days,  render  il  aseptic, 
^tirl  then  place  it  in  the  peritoneum  or  subcutuneotis  tissue  of  a  lir- 
'''g  unimal.      Clumpft  of  small  round  cells  were  always  found  in  posi- 
'»ons  nonnally  uccupied  by  ci«.*tue-corpuj*cW< :   tht-y  Imd  been  altrib- 
'ited  to  multiplication  of  the  Utter,  buc  this,  under  the  conditions  of 
"**  experimeni.  wa«   itiiymssiblc.     The  fixed  wimieciive-iiwue  c<'!l» 
"*■*  in  spaces  and  cleft.*,  and   the  migrating  leucocytes,  taking  the 
>if*at  Course  open  to  them,  invatle  and  accumulate  in  these  simiccs 
*^'l    around  the  lixcd  t-ells. 

The  last  stronghold  of  those  who  upheld  the  origin  of  ibejH,"  eell« 
"'^WTO  inultijilying  wftuiective-liMiue  corpuscles  was  the  non-vatcular 
^''*»ii«i,  and  e^ipeeially  the  cornea.  Itottebor  showi'^J  that  after  slight 
^^iral  injuries  of  the  cornea  with  nitrate  of  silver,  which  caused  no 
•Sectiflo  uf  the  surrounding  veKseU.  the  sites  of  the  corneal  corpus- 
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cles  ID  the  neighborhood  were  occupied  by  clumps  of  embryonic  cclU 
which  he  believed  could  have  been  Ibnued  only  by  uiultiplicalion  of 
the  fixed  cells.  Culiiiheiiii  piiiiiied  oiil.  that  tlip  new  celU  might,  he 
leucocytes  wliieb  hmi  migrated  froiii  the  coujuuelivfti  wic.  Jinil  Scnft- 
leben  proreil  that  this  was  their  source.  With  chloride-of«zinc  .""olti- 
tioii  it  is  pa*3lh!e  to  kill  the  corpusc'-le«  in  ii  nmall  central  are«  of  lh« 
oorneH.  without  aD'ecting  the  inur^iuul  vci<»cl!^.  and  olfo  wilhoui  de» 
straying  the  detiae  arUerior  eojin-al  lamina :  under  ihese  cireum- 
slancett  tho  spot  remains  clour,  and  no  chimps  r^f  Mnhryonic  cells  ar 
founil.  But  if  the  .spot  irrital<^-il  i.i  ne:ir  the  niavgiii  of  the  ronieftCi 
the  vessels  bere  dilate,  and  it  becomt-K  cloudy  from  inliltniiiou  with 
leucocytes.  And  if  to  central  injury  nnt  Kffeetiti^  the  vcs.-'elf  ii  cut 
or  stitch  throu<;h  the  anierior  luiuinit  h  lulded.  npncity  results  from 
infiltration  of  corpuarlcs  from  the  conjunctival  sac. 

Next,  jw  tcniling  to  disprove  the  possibility  of  muhiplication  of 
fixed  conneulive-tissne  corpuscle*,  we  have,  first,  the  'i  priori  argu- 
ment that  iutlanuuatioii  is  the  result  of  injury — of  the  aetion  of  an 
iiTitant,  which  is  more  intense  than  a  siimulftni — and  that  the  tissues 
are  damaged  :  it  ia  therefore  unliltely  that  they  would  begin  to  multi- 
ply; but  iit  using  this  argument  ue  iiiu»t  I'emi'mber  the  atrophic 
prolification  (p.  47)  of  nuclei  which  accompanies  rapid  atrophies. 
Lister  lung  ago  gave  tin*  fitltovring  fact.''  as  proofs  <if  depi-ewed  vitality 
in  un  inflamed  part  from  the  earliest  stages:  The  blood  umds  lo 
behave  as  it  docs  in  contact  with  dead  ti.s8ae — i.  >'■  to  c-oagulate  ;  the 
pigment-eells  of  the  frog's  nkiti  are  paralyzwl  t?ven  by  very  slight  irri- 
talinn;  mon^  fioverc  injury  puriilyze^P  muscular  fibres,  for  a  dilated 
jirtcriole  in  an  inflamed  area  will  not.  contract  when  a  needle  is  drawn 
acriMW  it ;  ciliary  action  first  becomes  excited,  then  spc<?dily  cease 
temporarily  or  permanently — under  in-ilation  ;  the  su]ierficial,  feebh 
epidermic  cells  die  and  {wpamti-  af^er  flight  injury  which  the  devpvr 
ones  survive.  All  the  cells  of  an  inflamed  part  which  were  open  to 
investigation  were  either  un.ible  to  perform  their  function  or  were 
iicluallv  tiead.  In  all  inlhiinniall<Miw  hut  the  mildei^t  Wetgert  has 
shown  that  proper  stiiining  will  reveal  cells  which  have  undergone 
eoagulative  iieci-osis,  and  the  dtwtrut'tive  effect  tifmany  iuflammaticms 
is  only  too  obvious.  But  Lister's  views  as  to  the  nature  of  infiamma- 
lion  were  at  the  time  rejected,  heeaiise  they  vonid  nol  fit  in  vith  the 
cellular  theory  of  Virchow,  which  required  increased  activity  on  the 
part  of  the  tissues. 

Laxtly,  prolonged  obsiTvalion  (eight  or  nine  days)  of  connective- 
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ustfue  (rurputH:leH  uf  ilie  toad's  tuiigiif  (Dowiie^well)  tiiis  shuwii  tlip 
Al>s4>nc**  of  all  cxcL'|>t  (le^i'iiemiivo  ohftiij;i^.  It  'ievmB.  iilmosl  certain, 
tbtreforo.  ilisit  (.'olinlieimS  rioif  in  correct — vit.  tlini  all  new  cells 
fouuU  in  iiitl:im(>il  iUmk-s  :in  u  iXnwi  rtt^uU  of  tbe  injury  nbicti  cuusihI 
llic  pruct*i«  are  e.scii|M!(l  blnotl-corput^cles. 

In  the  lets  acute  forui!*  wo  find  rclls*  which  arc  foniit.ii  (ty  rcpfiier- 
atiw  processes  pfin^  *m  in  llic  cells  of  tin-  liiwiiM,  but  these  must  be 
^hur|i)y  (listiupiisbeU  from  tlioac  of  inflaniniaUiry  urigin  (p.  110). 

^.   Exudation   of   Fluid. — .\c  lit-forc  hlateii.  one  of  llie   earliest 

cITcclfi  uf  ibe  v:i-sculiii'  (.'liiiii<:i?i  in  inJliiitirriiition  in  inereaseil  [■xiidatlon 

»»f  fluid.      Something  uf  tbiswii-"  noted  in  the  inlemwopic  examination 

of  the  intlauii>d  mesentery,  but  ntber  exjierlmentK  cliovr  much  morv. 

Laobmu*  tied  a  eiunilu  into  a  t»rp>  lynipbatie  ofeueh  hinil  1o^  of  a  dug, 

*topp»l  (be  eireiilatiun  in  one  lep  iirid  dipped  it  iiilo  water  at  'A^  C, 

thereby   excitinj;  acute  inHnnimation.       <ln   reniorinft  the  fillet  the 

lynipb-E^lrtniin  fmin  the  eanula  at  mwv  exceeded  tbe  rignual,  and  wmn 

'taolie'l  eijibt  tiiuirs  ilnit  on  ihe  t-ouml  side.     At  first  tbe  tluid  waa 

'dear,  but  al^er  ii  time  white  corpuscles  in  increasing  numbers  made 

't  cUnidy.  and  red  cnrpu^tch-s  were  fnimd  in  small  numben*.      Swelling; 

*»i  the  foul  bepm  wbile  the  tiow  uf  lyiupli  wax  free,  evidently  btTaiiM* 

'I'o  exudation  was  too  rapid  to  be  convoyed  away  by  the  lyraph-chan- 

it-lw,    even    wlii-n   fiillv   ilihiled.      Later  in    llie   expcrimeni   tbe  flfiw 

^'ixuiniFibed.  [wirtly  bi-'-iiii-*e  eMidntion  diminished  ns  pressure  on  the 

vea»<.bi  (from  etTunon  beneiitb  ilu-  skin)  rose,  nnd  panly  from  coag:n- 

'»»ti4.h  ill  niid  bloekinjr  of  lyi»ph:ilit»,      Tbe  lymph  eolleeled  differed 

"■*>ln  the  exudslion-lluid    in    nieehanieal    hypeneniia  in  eontiiininf*  a 

"'Mch  larjier  proportioti  of  Hnniuii'n.  riinre  pbnspliHles  and  cHrboriate.'*, 

***>*!  in  barinj;  a  much  greater  tendency  ta  eoajjulation.     This  latter 

P*^t>eriy  i*  partly  dtic  to  the  jrreater  number  of  while  »rorpiiM:les  which 

*t  c.ijntjiins.     The  lyrnpli  difliMvd   from  liijiiur  s;tti;!uiiii>4  in  containing 

•v*tt  ulbumen  anil  bavin;;  a  sliffhter  tendency  to  coa);idate.      Tlie  cnm- 

P**witiori  of  intbiuiniiitrM'y  rffiision.  however,  is  not  coiittrjini.      In  tbe 

|ni>«t  aculcinflanimalions  it  eontainsa  large  niiniberi>f  red  coj-puscles ; 

"*  JCMW  seTcn-.  white  corpu«:lc8  are  in  great  excess  of  red.     The  more 

^''■^-re  llie  pmcei'S.  the  nioif  nearly  diie-s  the  fluid  apjjroach  pbitsma  in 

**    compoAitiitU  and  ttnilencias.  whilst    in   tbe  less  severe   il  beeomeji 

*^**">"  like  ibe  fluid  iii  mei-lianiriil  livper^'inin. 

1 11.  CHANOB8  IN  THE   INFLAMED  TISSUES.— Tbe  lift- 
*<2s  of  nil    iiitlaiiied    part  are  softer  thiiii   iiatuml.    watery  or  (toUd* 
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looking;,  and  in  mtht^r  case  ibo  componrnt  liiwiiM  an>  blurred  or  alto- 
gether indistingiitHlmlile.  MirrosL-opicallv,  the  Ti«siie-elemeate  an  at 
firet  !ieparale<l  bv  fliiitl  nrid  obwiiretl  h\  leucocytes  ami  librin-nia- 
nieots:  the  tissue- eel  I  a.  when  not  ohseiired  Ijy  Itiurooyli-'H.  sirt;  ciihrr 
stmclureltws  imLMHes  from  eoaj^Iation-iiecrosis  or  are  undM^omj;  falty 
def^cucmtioii :  the  tissuc-tibres  are  swollen,  K«s  ilirttiiirt,  ami  ulti- 
mately flegetvprato.  Ited  corpuscles  are  foutnl  in  grciKvr  or  sinnller 
Duinbers  in  even  moderately  severe  iQllamni»tioDs.  The  changes  in 
tbe  escaped  leucocytes  and  the  uutiuil  dr-j<trurtioii  r»f  tiii^uc  will  ho 
dt^scrihed  umler  "Productive  liillumniatioii,  L'Iceration,  and  Suppura- 
tion." 

We  muat.  hovrever,  bere  point  out  that  reeeaera.tive  proceBse« 
are  suinetinies  dJi*coverable  in  the  eell»i  of  an  inflamed  iirea,  a»  the  fol- 
lowinj^  expcriiiJt'Tit  h1iuw«; 

When  Senfticben  with  chloride  of  litic  destroyed  all  cells  in  the 
centre  of  a  Oumea  without  admitting  any  white  corpiwrles  to  the  area. 
the  part  remained  {\\\\\Ai  elear.  On  (he  ihinl  day  mieroM^ipit^  exami- 
nation showed  that  the  comoal  corpuscles  around  the  damaged  area 
W(*re  shooting  prnces^tes  into  it  :  ntirlei  nppoared  on  tbe  pTOcesses. 
protoplasm  collected  around  them,  and  branched  cella  formed,  which 
again  threw  out  regenerative  processes;  and  thus  the  corneal  corpua- 
cloM  wero  eomplewly  reslorefi.  Had  kun-orytea  been  admitted  to  the 
corneal  tissue,  eonirovei-sy  would  have  arisen  as  to  whether  they  also 
iliil  not  spring  frona  the  cellft  by  multiptieation.  hut  inflanimalonr 
phenomena  hL'in;»  prevented,  tbe  regenerative  processett  could  be 
hludied  alone,  in  other  tissueH  also  reiienonitive  professes  occur — 
the  nionr  n«isiant  element  etideavorinjr  ifi  nmkf  pH\i\  the  bifii*  sus- 
tained hy  the  ti.'ttue — but  such  attempts  are  found  onU*  in  chronic  and 
Auhsidin)!;  inflammiitions.  In  llit^e  we  nnist  be  preparetl  to  find  evi- 
dence of  (^ll-mulliplieation.  hut  not  as  a  part  of  the  pivev-'«s  of  influiu- 
malion.  Injury  which  cauiies  and  fosters  the  latter  tends  to  prevent 
ihi- oreurrenw  nf  rcjrcjioriitif^n :  tho  more  inrentte  the  inflammation* 
the  le".'*  lilcelv  i*  evidenet-  of  re2enerati<in   to  he  fonnd. 


THE  ESSENTIAL  LESION  OF  INFLAMMATION.— Having 

thus  briefly  described  the  succession  of  ehau^re-s  nlucb  o«*eur  in  tbe 
jimcesK  of  inflnmmat)4)n.  ne  may  next  consider  how  an  injur}'  con  pro- 
duce them.  It  bus  been  held  lo  cause  abnormal  cuuditioiu  of  the 
blood,  of  tbe  tiwiui«,  nf  the  nerven,  and  of  the  blood-veasclii.  On  one 
or  uther  or  all  of  these  parts  it  necessarily  must  act. 
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Lister'  Hlinweit  that  »?)  irrituiit.  did  noi  avil  throtigli  the  blood,  for 
inom«nt.arj  Hppi-oximiition  of  a  hot  iron  could  affbct  but  a,  very  small 
quantity  of  this  fluid.  Moreover,  we  can  we  the  circulatiou  going  tni 
imrrnally  round  ii  iuicn>H'0|>ic  itilluiiniiHtiiui.  \vliil>>L  i;iirfiut«irk-s  cnit^riiig 
thi«  repftn  tend  to  stick  lo  cnvh  other  anil  to  the  vt-ssel-walls  (p.  24(i) ; 
luit  if  ihev  gt't  through  the  ]iart  thvy  gn  nti  townnl  the  heiirl.  tjuite 
iioruiall)'.  Further,  IiIi.khI  di-awu  from  nil  inlliimeil  area  behave* 
exactly  like  that  from  other  parta. 

The  tiasue-elementa  are.  t'lTlninly  affr-cKHj  in  cases  due  to  obvious 
cxtcrnul  injury.  l*ut  i.'ohnheim  i-inleju-orod  to  injure  the  vedsels  only 
by  rendering  a  part  uiueuiic.  wa.-jhiiig  out  it*  v^^teU  with  irritating 
solutions,  iind  then  allowing  blood  again  tn  How  lliiuugh  tlie  pH.rl ; 
w)3*>ii  »I1  the  phiMioini'i]«  of  inllamiiuilion  ensued.  It-is  llierefore  pos- 
fliblf  to  produce  inflaiiinnnion  by  injury  of  the  vckh^Ih  jiIoiii;  if  we  can 
be  iiure  thai  in  thiA  4>X|K'nn]cnt  the  imtant  did  not  pass  through  to 
the  tiwme*  :  on  the  other  hand.  Seiiftlebeu's  experiments  on  thecorni-a 
{p.  252)  kHow  iliac  injury  uf  a  tion-vti^enlnr  l.isxue  uhieh  does  not  iiT: 
the.surac  time  iifTect  voasela  U  not  lollnwcd  by  the  phenonienn  of  iniltttn- 
tnntinn. 

SenM>ry  and  vaiTi-iiioltjr  nerves  nmi't  often  he  affected  by  itritantt!, 
and  no  doubt  have  their  share  iu  producing  those  viinatioDs  in  calibre 
and  Itdw  which  ufteii  precede  tlie  r-<wential  pheniinu>n:i  nf  inllattiiiuitiou. 
Itut  IIS  all  these  lutlcr  occur  with  perfect  regularity  in  a  pari  of  which 
everything  except  the  main  artery  and  vein  ar^  divided,  nerve*  cannot 
he  regarded  as  ecwntial  lt»  the  jn'ocew*. 

There  reniuin.-*.  then,  otdy  the  veBsel-wall.  Thai  this  is  ufFerted 
is  Hhituii  by  llie  liicis  ihar  all  the  early  plirniuiieria  <if  lullamnmiion 
are  vascular:  that  injim*  of  veswels  alone  (Cohnheim)  ean>teti  thei«e 
plienornenn ;  that  injnrv  uf  tissues  alone  (Senftlelien)  iloes  not  (.^aiise 
tliein.  Further,  Ityjieck  hitii  bIiowu  that  ttta^iH  may  be  [)roiiuc('iI  in 
tlie  frogK  web  iu  which  milk  or  defibrinated  blood  'v*  circulating  in 
place  of  normal  blood:  and  also  that  in  vcwelfl  the  vilalily  of  which 
haa  been  completely  destroyed  by  the  injection  of  metallic  poiwons  no 
Mich  stAaift  can  be  prodnced.  Tn  all  »pontaQeon-'<  inflaininalion»  the 
cause  is  probably  carried  to  the  part  by  the  blood,  and  iictj*  tirxt  u|Hin 
the  vcvuteltt,  hiier  upuii  the  tis.>4ii<'i:. 

Later  inve,«tiga(ion^  have  thei-efore  confimiod  Lister'a  eoncluHiflns  in 
1858 — viit.  that  th<"  e*scntial  lesion  nf  inflammalion  was  a  chaagfe  in 
til* T«(wel- wall  nwuhing  fiinn  iin  injury,  which  increased  thefrielion 
'"IJn  Ihc  Kutl7  .Siagwof  1  nftaammtion,"  Phil.  TKww..  1868. 
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Doturnlly  ufTcrcd  to  the  paeaago  of  the  blood,  and  was  a  Mep  tavard 
d»th.  There  is  no  detcrtahte  strurtnral  allenitinn  of  the  mtfel,  how- 
ever;  so  Cohnbeim  sjwakd  uf  the  chaitge  an  "  mol»ou]ar,"  and  ivganU 
it  as  puiwibl^  chemical  in  nature.  To  oorcr  all  that  we  now  know  of 
the  escape  of  fluid  and  eoqiiimrleH,  it  i.i  nei-iw«an'  to  aMiunie  that  tk 
molecular  change  not  only  int-i'ciijtoa  the  frieiion  beiw«H-n  the  bl< 
and  the  veaael-wall,  but  alM>  thai  it  renders  the  latter  more  [n 

Landcrcr  has  recently  advanced  thv  view  that  the  obatruolion 
the  oapillarifli  is  rmlly  duo  to  loss  uT  elasticity  (awiu):  lo  injiiri)  b, 
the  lisBuea  in  wliich  ilic  aipillaries  are  imbedded:  be  cr»m|iarrfi 
effect  of  This  lo:^  of  wipport  to  that  which  resultn  when  the  media  n^ 
an  artery  la  [)unilyxe<J.      But  if  we  understand  hiiu  ri);htly  thiD  woul 
ause  merely  'lilatsiiun  of  the  tcswI.  nhich  acarotdy  seene  iv 
the  ease. 


EXPLANATION  OF  THE  BUCROSGOPIO  PHBNOMEN- 
OF    ADVANCINO    mFLAMMATlON.  — When   wnlraciwii 
arteriole::)  is  the  Hrvt  effect  of  an  irritant,  it  i»   probably  due  lu 
aetion  an  ii  direct  slinmUnt  of  the  vf?Mi-t-wall:  but  nothing  in  ml 
known  on  tlitu  [xtinl. 

Dilatation  with  acceleration  of  flow  may  probably  oociir  in  i 
vraya.     Irritation  of  a  Rcmtory  nerve  Is  well  known  to  cauHe  dilatati' 
of  the  arterioles  in  itK  own  urea  of  ilistribuiion,  but  hoij^btened  antT  ' 
tonus  elsewhere.     Thv  action  of  an  irritant  not  viiffit-ieuily  iutenac 
ODOP  to  directlv  affect  the  veswU  will  sliinuliilo  the  nenjMirv  OtTtw 
'  cause  tliiA  reflex  local  diUtalinn.     The  artrn<ilin<  dilate,  and.  the  bl 
.  preararo  being  mniniained.  admit  a  larger  quantity  of  blood  than  n 
mal   to  their  capillariea.   which   cannot   dilate   pi-oportiiinnlly. 
blood-promure  in  the  capillary  area»  is,  fii'lrris  jHtrihuK,  incrwed 
the  crDa»«cctiou  of  the  supplyln;!  nrteriolos  incrraMin.      L'Dder  th 
circuniittan(.^e«  acceleration  of  ittreant  will  accompany  dilatation  of  v 
aeU.     Tlie   wall*  of  the  latter,  heiii::   uninjureii,  may  conlrnrt 
such  dilatation.      Dut  Cohnbeim   found   that  the  name  phenoina? 
occurred  in  the  fnift'a  ton^^iic  after  necliun  of  everythiii(e  cxoept 
lineal  arteries  and   veins.     They  are  then    due.   perhaps,  to  dir^^*^ 
action  of  the  irritant   upon    the  local    riiscular   nrrvoiu  itystna,       ^^J 
mcana  of  which  a  certain  "tone"  is  iiupartc<l  to  the  vvvwln  eve* 
■Motinn  of  the  sympalhetic.      Dilatation  of  arterio.'«  ilintinishc^     C-Sw 
rcaidtanw,  injnry  of  endothelium  inm-a^w*  it.     If  the  former  i^ 
exccas  of  the  latter,  the  abo^t:  phenomena  will  occur. 
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seen  io  severe  injaries  nor  from  the  slow  ttciiun  uf  ui-oton  ox\  on  u 
jTiart. 

Dilatation  with  Retardation  of  Flow. — Uebird&'ioii  mmi  follows 
upon  acceluration.  though  l)i<?  clri%'ing  lurctr  coatinues  unulteretl  and 
no  (MiittiuUiuti  of  vessels  litis  occurrod.  Ahnosl  tin;  oiilv  i;onwiv- 
alilt!  cause  of  slowing  Is,  tKertifori),  itiurcaseit  lociil  re^i^tanco  iliic  lo 
lUtemtion  in  the  vessel-vrall.  It  is  one  of  the  rt^iilt-s  of  the  molec- 
ular change.  R»(i»ln.nue,  and  therefore  reCardution,  increases  with 
the  alturuiiuu  of  vci^el-wa]]  uutil  stasis  and  vwu  thrombosis  ai-e 
rcaclie'l,  the  latter,  in  the  case  of  ciipiUaries,  prubiiltly  imjiljiiig  death 
of  the  part. 

Bscaps  of  Contents  of  Vessels. — Normally,  the  vessels  permit 
the  est::ipe  of  the  constituents  of  heulthy  lyuiph.  cerubro-!?piniil  lluid. 
the  fluid  which  uoiHtenft  the  ptciiro,  etc  Theae  dlflcr  from  cnvh  other 
mjirkedly,  and  wo  do  not  know  why;  hut  directly  nn  inflammation 
ic\»  in  the  noi'mai  fluid  of  the  part  in  changed  in  propoi'tion  lo  the 
intensity  uf  the  proiTiiK  (p.  251).  tlu;  (|uanLity  of  alhiuiieu  rises,  the 
tendency  to  ix}»;rtilate  increases,  white  corpu.HcleH  appear  in  increasing 
nnnibcrs;  red  are  fotirtd  in  the  exudation  still  lator,  and  are  in  great 
excess  in  the  mo-«t  severe  forni.*  of  the  disease.  SW  this  is  attributed 
to  the  molecular  chanse.  which  rendere  the  pa!«!!>:ige  out  of  albumin* 
eua  (colloid)  bodie.s  uiore  easy,  as  has  been  shown  by  jnjeuling  solu- 
tions of  such  hodie.-'.  tliotigh  the  viv^els  bore  the  EioniiiLl  bluoi  I -pressure 
wiifaout  hurstiug,  even  after  red  corspucles  had  csnifwd. 

The  plasmatic  /.one  is  normally  present;  he.ivy  parlicie-'S  nre  drawn 
into  and  carried  along  by  the  swifl,  axial  stream.  It  h;u(  been  shown 
tJiat  when  tlie  particles  in  such  a  stream  are  of  ilifferent  weights  there 
is  a  tendency  for  the  lighter  to  he  tEirnwn  t(i«;ird  the  circumference, 
and  the  Itucoevres,  being  lighter  than  the  red  corpuscles,  are  consi*- 
<piently  thrown  now  and  ag.iin  out  of  the  axial  utrcaTH  into  the  pliuu 
mattc  zone,  especially  in  the  slower  pari*  of  the  current  (veins).  With 
regard  to  the  migration  or  diapedesis  of  corpuscleK.  the  words  are 
ill  chosen  as  n'gard^  the  red  corpu-tcle--*,  which  can  take  no  uctive  part 
in  their  escape.  Moreover,  it  U  plain  ihat  the  force  which  4lrivM  out 
tlie  red  corpuscles  when  lying  against  the  vewei-wall  will  act  also 
upon  the  i^iiniiarly  situateil  li^ueurytc.  It  was  formerly  thought  that 
these  inaniKMited  no  ttigiis  of  activity  whilst  tliey  were  within  the  veet- 
sels,  but  the  observations  quoted  at  p.  '247  «how  that  they  ilo.  Fur- 
ther, von  Recklinghausen  has  seen  u  pigment-cell  In  an  adult  frog 
work  its  way  into  a  eujiillary  and  send  out  processes  there;  and  he 
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arguGK  from  this  tbat  a  leucocyte  am  work  Out;  so  we  must  admit 
thu.1  k-iiciK'v tvs  jirt*  rtble  to  Uo  suiij<.'t}iiti};  lowanl  tKctr  escape.  On  tlie 
other  hand,  the  most  active  raigmlioii  is  stopped  by  cflmpi-CMing  the 
Kiipplying  artery.  This  destroys  the  pla.**tiiaiic  lone,  but  nuint-rous 
luHttMTytui*  may  alrcndy  be  iidlierenl.  It  would  thervlbrv  t^eem  thai 
the  eorpuseles,  and  L'speeially  the  red.  havinf*  i:onie  into  close  couturt 
with  tht>  thinned  vtiill  of  \\ic  diluted  ve^^Kfl,  hit  pri't^Ked  through  it  by 
the  intravascular  prawure.  whieb  now  can  uet  only  on  that  part  of 
the  I'orpiiscle  whirfi  is  toward  the  binien.  The  f'onu  as,*inaed  bv  the 
psfiipiti^  Icueoeytc-s  often  suggest**  thsil  ihey  ure  pHsssi'd  out  by  n  Huid 
whieh  a\m  is  <'.se!iping.  It  must  not  bt  supposed  that  they  are  forced 
through  by  incrfittu-'f  hlood-prcwnre:  this  ts  diniitiished  in  the  veins 
of  an  infl«me<l  area  in  prrvportion  as  the  eiirulnlion  is  slowetl  by  the 
unuiiuul  resi^tmiue  whieh  it  has  bad  to  overcome.  CoLuheliu  use?  the 
term  "fihrntion'"  to  describe  the  process;  he  sjiyi«,  "'('hange  of  lilter 
nifuns  ebatige  of  fdrrtite."  The  ])rneli>(^nl  a])p)ieiilioti  cf  llie  ubovc  ix 
either  lole»u(en  arterial  pressure  in  iuflnined  parla  or  lo  counterbalance 
it  by  uniform  supjiort  of  the  tissues. 

Destruction  of  tissue  is  due  to  the  duniuge  don(>  to  the  elements  iif 
th<'  part  liv  ihjiirv.  to  ubiiornial  phyi^icnl  iind  chemical  conditions  frotu 
e:tudAtion,  to  the  peptonizing  action  of  nrganiitms,  and  to  imperfect 
b 1 00^1 -supply  in  ibe  more  advanced  stages.  It  is  doubtful  whether 
the  leucotryles  actually  de.'^troy  tissue:  probably  their  only  function  is 
the  retnoviil  of  parlH  which  itre  dead. 
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EXPIiANATION  OF  THE  CLrNIOAL  SIGNS  OP  INFLAM- 
MATION.— These  are  RtHlniwjt.  Jleat,  Swelling,  Puin.  aud  Impaired 
Fuiicridii. 

Bednesa  and  Heat  may  be  taken  together,  tu^  depcuding  upon 
the  (|iiaiitity  of  t>liKiil  passing  through  the  part  in  a  unit  of  time.  As 
a  rule,  this  iit  gwutor  tlian  normal,  the  excess  being  most  marked  in 
the  early  stage  of  the  process,  when  the  part  is  bright  red  and  hot. 
Then  its  vessels  arc  fully  dilnttsl  and  the  resistance  but  little  increased. 
.\«  the  rcaistance  grows  from  more  marke<l  nmlecular  change  and  from 
pre!wure  of  increasing  exudation,  the  qu«ntity  of  Moot]  pawing  through 
the  part  \»  diminished.  (.'ohnheiru  meji-Hured  the  bli><"l  returning 
through  both  femoral  vein*  after  inRammatinn  had  been  excited  in 
one  foot  of  ft  dog.  At  first  the  delivery  on  |Ih>  injured  side  was 
cxcwisive,  sometimes  more  than  twice  normal,  but  when  diffiwe  sup- 
pumtjon  or  tdoiighing  wa*  induce<l  jhe  deliverr  hecame  markedly  lom 
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than  noriDal.  Coldness  lau^t  gu  with  such  a  ^liitu  ul'  niuttvri-,  anil  the 
pjiii  will  lift  liluwl)  if  \i»  YCiwt'lft  arc  tiilalM  and  full.  Imt  mntiU-d  or  pole 
if  ihcv  ft!"*?  conipreswrl  by  exinlaTion.  tn  nia^t  int1»mni»tionH  tlic  inter- 
nal and  extfrrifil  refi«tjini--(,'»  tn  tJu-  *'trciilati»ii  iirc  iii>t  sufticient  to 
«ounU)rlialaiiue  tbu  uffiH-t  (if  dilaUitiou.  aud  ibi'  blood-] irt-swii re  is  kcpi 
up;  oonaequcntly.  the  delivery  from  tlic  veins  reuinins  exccetnive 
thl'oilfjhout  iihil  the  pnrt  is  n-d  anil  hoc.  Both  rr-dness  iini]  hr&t  niAy 
lie  concealt^l  \*y  cliicknv*;*  of  nonmd  tissues  over  llii-  iiiflunied  part. 
An  intlnmcd  toot  may  be  several  degrees  hotter  Lhtui  itH  foltow,  but 
it  is  nevt'P  so  Imi  iw  llie  rectnni:  jin  inHuriuttl  plfiira  is  never  hfdter 
thun  i«  felloiv,  Imt  mav  be  eolder.  The  rise  of  temperature  is  due 
merely  to  more  rapid  i;in.-iilatioii  of  arterial  hlood:  excew  of  heat  ia 
not  produced  in  the  [tart.  Iiiereti«e»J  imtritivt'  exehanjjw  is  ivciuired 
to  produce  heat:  deprefwioji  nf  funrlion.  de^eiiemtion.  daith.  and 
sbeorplion  have  not  thiH  effeet.  The  iiiont  rei-ent  and  exnt^t  thermo- 
electric mcaaurcmcnis  by  .Incobson  «nd  Bernhardt  are  in  acconlance 
wilb  diis  view. 

SweUing',  beyond  the  nnwi  iriviiil  due  lo  dilated  vessels,  ariseH 
from  exudation  of  fluid  and  corpuccles.  It  may  be  entirely  owing  to 
fluid,  iw  in  bydntcolo.  or  entirelv  owing  to  small  mund  rells,  the  fluid 
having  been  abfiorbeil.  a?  in  urfbitif".  It  varie*  in  amount  witli  tbe 
distcnsibility  of  the  part,  bein^  niosc  marked  in  such  af«  the  scrolura 
atid  eyelids.  Uit.''tsi>  in  bone.  Wlnoj  din-  to  \\\i\<M'rih-m<t)y\\fi  afTecteil 
part  "pits."  unless  it  is  very  tenwiy  stretched.  Swelling;  from  uell- 
infiUration  isfimi,  doe-1  not  pit,  and  iMHOiuettmes  called  "•tolid  fcdema." 
Swellinj;:  may  be  absent  in  ciwes  of  sli^'lit  inflauiiuatimj.  in  whieli  the 
tymphaticH  xnfhce  to  carry  nway  the  increased  exudation. 

Pain  is  due  to  pre^jwure  of  (he  efTuKion  on  nerve-eridingn,  perhnpa 
also  to  chemi«il  irritation  nf  them.  It  te  fin^ler  the  more  sensitive 
and  the  more  riirid  the  jinri  and  the  more  mpid  the  effusion  Into  if, 
lU  is  seen  in  acute  suppurutiuii  in  a  dijjilal  tendou-slinitb.  It  is  often 
ihrobbiiig  fnmi  the  ineniise  of  tension  with  each  lieart-fltroke.  The 
effiHTt  of  pressure  in  proihieinj;  pain  is  well  shown  by  nllovrinj;  an 
inllamrd  pari   to  hati;!  dnwn. 

Impaired  f\]nctjon  is  due  to  tb«  fact  that  every  tissue  it*  injiired 
by  itillamniatioD. 


VARCBTIBS  '  OF  INFLAMMATION.— Thf"  procofts  of  inflam- 
nution  is  alwayii  that  which  has  been  desoribeti  on  pp.  245-2>^H,  no 

'  [Vrlin|M  ■■ilcKrsw"  noiild  W  n  Ijcttrr  (enn. 
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matter  what  injury  may  liHve  hv&i  iU)  vuuse,  but  we  fiml,  both  experi- 
mcntiilly  iitiil  (clinically,  tliat  tbc  exudations  produued  by  injuries  of 
iliflV-rt'iit  iiiti>iii*ity  aetiiig  for  difffn'iit  pcriiKls  of  limr-  vary  suffirienllv 
U'  allon  of  a  useful  tUssificiifion  iipnn  ihis  l>a>i».  It  will  I't,*  rvuifUi- 
bereii  tbut  tlieSi-st  effect  of  iDJurvujt  regards  exudation  was  to  incrciuv 
tlif  i|uautity  ol'iluid  wliicli  esi:u|)cd  tVoui  llu;  vcwcis*  mid  tu  i-elidt'r  it 
more  alLuuiiiiuus ;  then,  u^liiltiit  the  rise  iti  i|uarttity  of  albuminous 
wmatituontitcoiHiuuL'd.  U'uroeyifs  oppcurcd  in  iiicrciL-iinj;  nnuiWrs  auil 
the  fluid  became  more  and  mori-  eoujirulable;  with  the  leuem^yle»  came 
a  few  n-d  f(irpu«i:les,  iiiiii  these  in  tin*  must  inicii-e  inUaiuiriniion*' were 
va»t\y  in  fxee!*-<  of  llif  white,  'i'lie^e  difleretiec*  in  tlif  exudaliiin  may  ^, 
be  found  ill  poftiiinf;;  fmm  the  itpi-eadinf;  edge  toward  ilie  centre  of  ati  ^H 
inflaliiuiatidu,  sneb  as  tbiit  whirb  cotislitutes  spreading  tcaliinalie  )!an-  ^i 
greiiu.  Tlicre  is  uu  break  in  the  cuntinnity  of  its  [noduction :  tbe 
pas.«agc  from  ^erouH  to  hemoiTlju^ic  oeeura  gradually  and  pnri  fHimu 
Willi  increasing  intensity  of  the  injury.  r(iniii't|iiently.  tin-  following 
*■  varietie*"  are  to  be  rej^ardeii  f-ituply  at*  j-tejis  in  tbe  prtx-e**  of 
iatiauimation  due  to  variations  in  (1)  tbe  resisting  power  of  tbu 
lii*Kiie8.  (2)  tbe  inteiwily  of  the  rau«c,  and  (3)  llie  duraliun  of  itf 
Action. 

SiiRotTS  IsPLAMMATiON. — Aa  H  result  of  ith'fffif  injury  tbc  nomml 
tninsudation  from  the  veMels  i»  increoM-t]  in  <|uanlity  and  contain!) 
exeesw  of  albumen,  but  \Qr\  few  leucocytes.  Oonseqneully,  it  does 
not  congiihitt"  or  otdv  a  few  Hakes  form.  The  bent  examples  are 
chronic  eflu»ionii  into  serous  cavities — the  pleura,  joints,  or  luniea 
vajtiiialiB  (hydrocele).  An  eff"u*>ion  of  the  same  kind  occurs*  also  in 
llie  substance  of  a  part,  cuustituliii}!:  *•  inflttnimatory  tedeuia."  Such 
n  port  is  swollen,  "pita"  on  pn-jwnre  (unless  very  tense),  and  the 
tisi«ue  is  fonnd  to  contain  exce.ss  of  Huid.  In  iuipoverisbed  i^iatitt  of 
the  blood,  i-jipeeially  when  ihe  albumen  is  dimini^^hed.  infliinimatorr 
exudation*',  even  when  the  procew  is  of  conriidenible  iiit4.-ii8ity,  are 
liable  Ut  be  serous.  In  more  intense  inflauimaliiin>>  al.so.  where  the 
emigration  nf  b1ood-ooi7tu»<cle.-«  is  not  fully  estabi imbed,  at*  in  the  earlier 
Ktaj^es  of  the  process,  and  when  the  iniur\'  to  the  vessels.  iiItbou(;h 
severe,  us  rapid  and  transient  in  its  selion.  as  that  oause<l  hy  bent  and 
blistering  agent*,  the  effusion  is  often  a  clear  and  only  sligblly  cnagii- 
lable  liijuid.  With  more  severe  damage  the  pcn-ciitage»  uf  albumen, 
lilirimtgcn.  nnd  wbite  corpuscles  incrcnsc.  find  fibrin  fonus  in  inervait- 
UI2  iiuuutitr.  Networks  of  fibrin  mti-  frci|ucnt  in.  tbe  tueshes  of 
inQaoied  CDOiiecUve  tisi^uv;,  and  lur^^  flukes  uf  it  may  wtu^  away  in 
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otherwijie  iteroun  efl'iisioni«.  Tliosu  inflitiiimationfi  are  called  eero- 
flbrinous,  aiid  lead  uii  lo  tlic  ucxt  claae. 

KlltRiXOUS     iNFI.AMMATti'S. — Til    tlilK    t'orill    till!    fXlulilfioTI    is  Btill 

more  rit-lily  iilljmiiiiHHis  uml  foiitaiiis  more  [cuwifytty;  ii  rfm^u- 
(juenlly  lift.-*  »  iDHrli  gix'iiU-r  (cnilt'iii-y  to  foagnlftCc,  ani]  "  lymph  " 
t(<rii)!!  oil  the  intluinctl  ourfucu  or  in  tliv  t>ubi«tiiui:u  of  the  iriDuiued 
liswue.  TUh  ])n>|Mjrfiiiti  rjf  fluid  to  lymph  ]prfSfUt  in  tlje  iiifluraed  jmrt 
shouiil  be  small  to  justify  ttiis  iiiinie.  Tlit-  \\\ml  ty|iien.|  i-xjiinpltw  iire 
found  on  Remus  membranes.  t)u  the  surface  of  the  visceral  pleura, 
fur  example,  an  irritauC  [iroiluceri  redne-ss  fi^mi  dilaljitioi]  of  vessels; 
then  follows  exuthitioit  of  lluid  lUid  leucucyles.  and  Eibriu  forms  ujKm 
ilie  surface.  eutan;:lin^  leucocytes  in  ics  meribe?.  Klhrln  eoniaiuin); 
leurocytes  mniititiite!)  "lymph;"  the  white  corpuscles  may  be  very 
numerous,  or  but  few  nmy  be  distinguishable  in  a  granular  or 
obscurely  Bbrilluted  matrix.  Lymph  may  now  foriu  upon  the  opposed 
sarfaCB  of  the  parietal  pleura,  which  becomes  infeeterl  from  the ')]-ig- 
inal  focii«.  and  the  two  pafche*  blend.  Thi.*  is  the  firMt  ^tjij;e  in  the 
formation  of  an  •'  adlusion  "^-*'.  e.  a  bnntl  of  connective  tiftsuc  between 
ihe  two  BurfaceB.  Lymph,  formed  in  exactly  the  name  way,  is  the 
temporary  uniting  medium  in  bcatiux  hy  the  Bntt  intention,  and  it  i» 
similar  lymph  which  ";2laze«  "  the  surface  of  ati  open  wound  »  few 
houra  after  it«  infliction.  In  these  ca.tes  the  fluid  escapes  from  ilie 
free  snrfii<s'.  A  similar  exudation  occurs  into  connective  tissue  ■.!.•»  a 
result  of  clinmic  sli^;lit  irritation  ;  tho  lluid  \»  apparently  absorlied  a» 
fost  *»  it  ceca|ies ;  fibrin  prohnbly  foniu<,  but  in  soon  removed  by  the 
a>;i'ncy  nf  lenwK^yti*-"  which  cmwd  the  tisHue  and  replace  those  parttt 
of  it  which  have  been  destroyed  hy  the  primary  injury  and  the  proc- 
e<u  excited  by  it.  Such  an  indammxlion  may  end  in  ahitorplion, 
some  leucocytes  wamleriu;:  into  lymphatics  and  re-enlerinjr  the  circu- 
lation:  otherii,  together  with  the  fibrin,  undergoing  fatty  chunge:^  and 
forming  an  emulsion  which  is  similarly  tihsorbed. 

PR0I)L)TIVB  lNPr,A.MMATlON. — In  many  cmw  the  inflammatory 
pnK:es!«  ends  in  the  formation  of  new  tissne — inflammalory  connective 
tiiwue:  and  the  inflammatitui  i^  then  Hiid  to  be  productive.  In  this 
«ne  any  Hlirin  preoenl  rlisappeann  before  ihe  lemuM-ytes  which  crowd 
into  the  lymph  and  convert  it  into  a  tlwiie  of  eloofly-paekod  Icoco- 
e\le«  in  a  acanty  brimogeneoni*  matrix.  To  wipply  ibis  with  nourish- 
ment VKieiilar  loopi*  spring  from  the  eapillaries  of  the  itiDaraed  liiutue 
and  |ienetrale  into  the  lymph  in  all  direclions ;  this  is  (rranulation- 
tiasue,  the  presence  of  veusels  and  of  a  bomogetteous  instead  uf  a 


fibrinous  matrix  constituting  thudiBereuct!  Uetweeri  it  and  Ivuiph.  It 
derivei  ita  niiiiie  from  the  fact  that  on  ilio  floor  of  a  hL-aling  ulcer, 
wliich  consi:»l«  of  thi.«  tissue,  tlie  yr.img  ceiU  mass  themselves  round 
the  apices  yf  fapillary  luofM.  nil  of  wliich  project  toward  the  suiface; 
and  we  thug  got  llie  flour  mtule  up  of  roiindeil  projections  about  the 
size  oi'ti  pin's  houd,  which  are  t-ulled  "granulations."  (Soe  Fig.  R7.) 
T/ir  p/fiittfid  formation  of  I't-nm-h  f«  fg^fitttial  to  thf  chant/f»  whirh 
thin  tUeuf-  tviJenjwi  in  tlt^  prMho'fwn  of  fonnective  tisttue.  In  Iieal- 
ing  wounds  new  vHwseli*  hiive  been  found  pnnnnlin^  from  ndjacent 
{■apiIlane.-<  by  l.hv  end  of  the  wcond  day  {VVyiTod2nfi'|. 

The  development  of  gran ul a ri«m-t issue  into  (.-oninN-tivc  liaauc  hu 
bwD  studied  by  Ziegier,  who  placed  chuniben*  formed  of  two  slightly 
oepamted  covev-gla»seN  iu  the  Bubctttiuicoiij*  tiwiie  of  do^s.  luid  removed 
tlu'iu  ut  viirying  periods.  Up  t(»  the  fifth  diiy  ihey  enntuined  nmnd 
cells — some  with  one,  others  with  a  hi-  or  tri-piirtite  nucleus;  then 
tbr-re  Hppearcnl  cells  twice  the  size  of  leucocyKw,  containing  a  large 
vtwicuUir  nucleuK.  slightly  contractile  and  capable  of  taking  particles 
into  their  substance.  Thew?  are  often  railed  epithelioid — a  bud 
name.  Zipglpr  spr-iiks  of  Them  iw  formative  cells  or  fibroblaate, 
becnitw  from  (hem  all  new  connclive  (issue  dcvelopw.  .\a  ihey 
increase  in  number  those  with  divided  nuclei  disapjiwir.  so  it  is  ppob- 
uble  that  the  fibroblnsw  feed  upon  degenerating  leucocytCB.  Afler 
the  twelfth  dav  giant-cellj'  in  increasing  niinifji?n*  wern  found,  formed 
apparently  at  the  cxponso  of  cells  in  their  iieigliliorhood,  either  by 
their  coulcBcouce  or  by  their  degeneration  and  absorption  by  a  single 
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cell.  Many  giant-colls  "Icgencmte.  hui  some  may  develop  into  ood- 
neclive  tissue.  This  tissue  i*  thus  fonuod  :  the  fibroblaate  aesume 
very  various  shapes — pyrifonu.  spindle,  and  branched — and  are  uIomIj 
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packtxJ  in  a  homu^ciiooiu  iutorcellular  substance.  Tbe  protoplaam  of 
maiiy  culls  od  the  xidcs  of  ilie  iiiideus  and  in  llie^pructiBHee  fibrillaltie, 
nti<l  by  lilt'  union  of  biindhs  from  tliftoront  eelk  and  by  spread  of  tho 
process  lo  lliu  inteixflttiliir  ^i-ubstance  we  j^ot  wavy,  intercrossing  fas- 
cifult  uf  fibres,  U>  which  adhure  ■mmv  of  tht  nui;lei  of  the  original  c«IU 
with  a  little  protoplaitni  (Ki;^.  ^h). 

"Wwa  new  conntHitivu  tissue  is  calleil  infliuninaton'  or  soar-tissue. 
At  first  il  is  highly  viwimhir.  u  recent  scar  being  redder  than  ilie 
Burruiiufling  ptkrts :  but  tho  Ceadency  to  contract  is  characteristic  of 
thi^  new  fibrous  tissue,  and  an  chis  pruoct-ds  vesKcIs  disappear,  and 
ihti  eear,  in  tlie  eoiirse  of  M>ttte  weekH  or  lumith^.  bfuomos  white  ut 
compared  with  surrounding  parts.  This  contractiun  of  scar-tissue 
may  produce  mosit  serirms  rt^siill.*,  audi  m  the  gravest  dcfoiTuitic'i  or 
alruphjiof  the  essential  epithelial  elements  of  glands.  (See  "  Inter- 
Dtitial  Nephritia"  and  "^  Cirrhosis  of  the  Liver.'*)  It  is  most  marked 
where  the  tissuett  aii>  lonife,  a»  about  the  serolum ;  and  it  appoarH  to 
be  c^tsontial  to  the  proce^  of  healing,  whieli  ceaM-i*  in  a  cTnllous  ulcer 
of  the  leg  so  soon  a^  infdtnLtioti  of  t<urrounding  tissues  and  adhesioa 
lo  deeper  |>artt(  nrresti*  eontraction.  A  scar  in  always  u  weak  point 
ill  the  Hystem,  and  a  tight  i4;ar  is  always  irritable  and  very  liable  to 
break  down. 

Rut  granulation -tissue  fivrjuontly  does  not  develop  Into  Mrar-tisgue. 
Continuance  of  excessive  irrilatiwn.  in«iiflicient  development  of  ves- 
sels, diminution  of  tlieir  liiniiua  (ik*  oeeur  in  guniniala).  too  dcuiie 
pocking  of  the  cells,  and  therefore  cxccssire  pressure  on  the  vessels, 
will  inevitably  lead  to  degeneration.  It  has  been  fonnd  thnt  iniperfcet 
blood-supply  is  accompanied  by  the  development  of  giant-eella ;  they 
arc-  found  iu  all  truly  chronic  inSammntionti.  Thus,  the  typical 
structure  of  a  tuberch?  is  a  giaiu-eell  in  the  centre,  surroundeil  by 
formative  (epitlielioid)  cells,  whilst  outside  thtwe  is  a  ring  of  ordinary 
leucocytes.  In  gummatit.  lupoid  nodules,  etc.  similar  structure^  are 
fre(|uent.  A  section  througli  the  thickened  synovial  membrane  in  a 
case  of  chronic  arthritis  often  nhows  the  lidlowin^  flppcitrnnees:  Ivx- 
tcrnally.  we  find  ordinary  gniiiulation-ticsii**,  prrhfifw  developing  into 
iicar-tliwne ;  pa.'wing  towani  the  joint-cavity,  wo  find  next  a  layer  of 
fonnative  celU  in  which  giant-cell^  become  increasingly  mmiorous  and 
typical  "tubercles"  may  occur;  yellow  spots  and  pittehew  of  fatty 
degeneration  now  b(>cumo  frequent,  anil  the  surface  may  be  composed 
of  granular  d(!bris  in  winch  cell-forms  arc  no  longer  dislinguisbablc. 
A  fluid  looking  like  thinni<ih  pus  may  occupy  the  cavity ;  it  contains. 
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however,  but  few  pus-cells,  consisiing  really  of  fatty  granule*,  foruiod 
by  degeneration  of  -the  Huporliciul  cells,  tfiuspcndod  in  tiuiil.  This  is 
ohronio  " suppuration '■  in  tlu-  kn<«,  «iiil  chronic  "abscesses" 
of  siiiiilnr  imlnre  may  forni  eUewhei*©,  especitilly  in  cyniu'Ctiou  »iih 
bone  (caries  of  vertebrw,  etc.).  Wbea  starting  frocQ  bone  the  puri- 
form  lliiiJ  formvil  liy  dc^ienei-atiort  of  the  ^niiiuiatJon-lJ*<sue  nimplj 
distends  ibe  litiitue.s  ruuiiil  abuut  and  funiis  u  bug  of  tLem.  tbe  w»ll 
of  whicb  yields  little  piw.  On  the  other  hand,  cxctwdvc  irritniion 
or  rise  in  inieiisity  of  the  original  irritation  will  destroy  sonic  of  the 
cells  of  the  gnuiulutioii-tisHuu.  und  will  produce  lutlamniulion  of  it 
milli  friT  iWL-ajii-  itf  corpiiseU'B  fnmi  itti  vi-jwels — will  fuusc  it.  in  fact, 
to  "break  down  into  prw."  Tliin  in  beat  seen  when  a  healing  aseptic 
ult'or.  having  a  wroiis  diitebargc  only,  becomes  seprio;  thtr  diwliarge 
berot»es  piinileiii. 

Interstitial  is  the  term  uppHed  to  inflHn]intitiont<  of  solid  organs 
of  whieb  the  niiinift'stanoiis  lie  ehicfly  in  ihc  connective  tiaitue 
hotween  the  essential  elements  of  an  orgnn  ;  they  may  be  acute,  run- 
ning on  even  to  Kuppuration.  but  tm  a  rule  they  are  ordinary  pro«.luc- 
tive  iuflanmuitjoiis — more  or  kvs  marked  secondary  changes  in  the 
ei>si-nti:i1  vvWf  rniiii  intcvfert'iicc  with  tbcir  iMitritiuii  being  cotiHlanL. 
In  parenohymatouB  inflniiinmtionB  the  epithelial  elemcnte  of  the 
organ  show  llie  most  marki-nl  changes,  becotning  swollen,  finely  gran- 
nlnr.  or  even  atructureles*  and  incapable  of  Mtaimng.  Tbtwe  are 
piidiably  of  a  degencr&tivo  and  luwrotic  nature,  mixed  up  wicb 
regenerative  procwMaee.  (See  "  Cloudy  tSwelling.")  The  essential 
lc:<ion  of  the  inflamnmtlon  miirtt.  of  course.  l>e  of  the  vcsscU  in  the 
cunucctive  ti^ttue ;  but  liie  essential  ccIIk  of  an  organ  are  loucb  more 
delic4ite  than  those  of  ita  couiioctive  tissue,  and  «bow  quickly  the 
cfi<M;l!«  of  a  strong  irritant,  which  caiises  engorgement  of  the  veMwis 
of  the  connective  tinsuo  and  five  escape  of  coIIh  and  fluid  into  intcr- 
ecllulor  and  intraglancbitar  s[Mces.  Under  Hllgbt  chronic  irritantn 
exudation  is  f-low.  leucocyte*  fonn  ncar-tiswue,  and  the  nutrition  of 
the  cMwulial  celts  is  more  slowly,  hut  none  the  less  surely,  intcrfcreil 
with. 

Suppurative  Inflammation. — ThiB  is  a  very  common  form.  In 
it  the  exudation  contains  the  same  elements  an  in  the  fibrinoid  form : 
the  jici-uliarity  of  the  process  is  that  no  ctiagiilatiun  ficcurs  and  no 
lyuipl)  forms  and  roacularizcs:  even  lymph  which  may  have  funned  at 
an  cnrlicr  stage  of  the  inflammation  is  dcslmyed  when  mippuratinn 
aettf  in.     The  irritant  is  wore  intcnM>  than  that  required  ii>  pniducc 
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(at  leaot  fiotne)  fibrinous  infiatnmittioiis,  ami  it  iit  ejMcntial  thit  ita 
artioii  bo  [»roli>ii;rf(I.  Si>n>im  ilikI  Hbrinouit  8tu|y^  of^ea  preceile  the 
suppiinilivc-,  sliowing  that   ihey  «re  minor  pradfs  ttf  tbe  process. 

Suppuration  miiv  In?  cither  acute  nr  chronic :  with  the  latter  we 
have  alreail^t'  dealt  above-  Kitlier  of  these  luuv  appear  in  &  eirruni' 
trribfd  (abBcess)  or  dijf'ime  form  in  the  gubstttirt'  of  a  i>art.  or  its 
fieat  luav  In-  a  fn-f  xurfiwv — luucoim  luciulinini-  or  skin.  Iti  the 
latter  case.  wLoti  the  cpilheliutn  Ih  iloKtroyeil  with  more  or  lew  of  the 
subjacent  tissues,  the  pmccss  in  callfil  ulceration;  but  whi-rc  the 
deeper  layers  of  the  cpiibeliiiiti  remain   it  is  h  punUent  catarrh. 

Fonnttttoa  of  an  Acute  Abacess. — When  we  come  to  consider 
the  etioJojfv  uf  aetitc  supitiiratioii,  we  sbul]  titiil  that  in  all  pi'obability 
it  in  hIwhv^  'liie  to  ibe  action  iigioii  the  lis,Hiie.s  of  tirg»nisni» — nicMt 
continonly  the  Staphylococcus  pyoj;ene«  aureus.  Some  of  these  organ- 
ianw  btfLOUie  arretted  in  the  tapiUarie?*  of  a  part,  and  if  the  romli* 
tionw  are  gnitahh-  for  their  growth  they  prweetl  to  multiply  arid  to 
give  off  the  prodnt-t  of  their  inetabniism.  All  round  about  them  u 
clear  hyaline  ring,  which  does  not  stain  and  in  which  all  structure 
i«  loft,  appears — obviously  fiome  irrilanl.  Mjaking;  from  the  cocci  into 
ihe  liiwuea.  has  destroyed  the  latter  and  they  have  undergone  eouj»u- 
lation-necnisiH.  In  the  course  of  a  few  hours  a  ring  of  IcucocyleH 
appear)^  round  this  aren  and  becomes  iner('»sinj»lv  dense:  they  infil- 
trate the  ntsTosed  area  ami  pre-w  in  toward  the  ceniiv,  whilst  the 
cocci,  on  the  other  hand,  multiply  and  pass  out.  They  penetrate  the 
tisMic  in  all  directions,  lyin;^  especially  in  lymph-npawf*.  and  every- 
where the  layer  of  IcueueyleH  is  formed  lo  uppose  tliem — at  first  in 
vain  ;  hut  after  many  ha\'e  been  de9troye<l  and  have  underj^one 
nccroAiA  (he  layer  of  leucocytes  becomes*  so  dense  that  it«  resistance 
to  invasiou  is  successful,  and  by  dejrree»  the  cocci  are  eotiipletcly 
walU^i  in,  ^ranulation-tisiiue  everywhere  intervening;  between  tliem 
and  the  healthy  Cifwaea.  In  rahbita,  after  injection  of  cocci  aubcu- 
taneounly.  this  limitation  hof;ins  on  the  third  or  fourth  dav,  htit  w 
not  complete  on  the  averap;  till  the  ninth  :  in  man  it  usually  oeeurti 
more  Htoadily.  .\l  (iret  a  eenlral  yellnwifh  masK  of  iiecrrjiKetl  lit^ue 
inKhmted  with  cocci  and  leucocytes  is  fniind.  surrounded  liv  the  laver 
in  which  cocci  and  leucocytes  are  fttntpgling  for  the  ma-'tery.  CSrad- 
nally  the  central  ma^  softens,  and  it  ii^  noticed  that  the  timue-ele- 
noDta  pwcLI  up  and  become  indiKtinct  ai*  the  cocci  5preud  auionj? 
them  ;  moreover,  no  fibrin  forms  in  the  ftiiid  exudation.  All  thi^t  is 
attributed  to  a  pepionixin^  action  of  the  cocci  which  has  l>cen  tdiown 
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to  be  enerfietio.  No  new  vcsscId  (bnn  so  long  as  the  procesi?  b 
activ<-]^  Kfirrailing,  hnt  ^{\  soon  its  ilic  leucocytes  hsvR  got  ihe  \x\i\tet 
hand  thev  become  vasculaiizo<l  itiro  u  layer  of  "grannlation  tissue.'" 
Thus  i»  fonnetl  a  cavity,  bordered  by  still  living  infiUralwi-tissiie, 
which  contuiiis  ileail  leiirncytes.  fluid  inlercuUuliir  Ktibftnnrc  and 
exiidalion.  and  a  lew  liviti*;  cells  wliicJi  have  recently  iiiignit*'d  imni 
the  living  tiwiies.  By  ilironibosis  of  vessels  and  Tuolecular  dimnie- 
gration  of  the  cells  they  supply,  hy  migration  of  corpuscles  and  exa- 
datiofi  of  fluid  into  the  newly- formed  space,  the  process  spi-eads,  and 
always  in  the  direction  of  least  t'csiittanec — jienemllv  toward  some 
freo  surface,  npuii  which  the  absww«  linrHta.  We  slionUI  find  on  sec- 
tion of  the  wall  of  a  spivading  nbscens  nil  the  stages  of  inflammation 
— a  proof  of  the  prolonged  itction  of  the  cause.  In  the  centre  necro- 
Hi».  aJid  in  Kuccewtion  as  wt;  patiH  outward  from  this  thromhoKi^,  stasis, 
retardation  of  flow — lUmiiiisliing,  and  ju'rliajis  giving  plaw  to  accel- 
emtion,  bcfonr  the  normal  circulation  i»  reuvhcd.  With  bvpenrmta 
exudation  iocreasefi ;  much  of  the  fluid  is  taken  off  by  lymphatics, 
hut  the  corpuscics  accumulate  in  increasing  tiumben*.  and  reil  join 
tlie  whiti>  ouLside  the  vi'ssels  ax  the  centre  i»«  aiipmut-heil.  ThU 
account  explnins  how  it  is  tliat  we  are  Uil  to  the  belief  that  sitppti- 
ration  has  nccurrcd  when  over  a  decp-iH>ated  Bwclling  we  find  devel- 
oping redness,  heat,  and  oedema— signs  of  an  advancing  infliimma- 
tioD. 

An  acute  ahKcnw  aluioftt always  extends  until  it  bursta  or  is  opened; 
then  tension,  n  great  cause  of  the  continuance  of  the  inllaniiiuition.  is 
relieved,  and  ihe  pii!*  formed  est^pe*  together  with  itji  original  cause. 
If  the  cavity  is  completely  dniined  and  kept  at  rest,  and  puirelWtion 
of  the  discharges  is  prevented,  all  puf-formatinu  ceases,  the  round- 
celled  infiltration  of  the  walLt  .^[Kfcdily  va«ciilarize» — if  this  has  not 
occurred  befoi-e — and  (hey  become  lined  by  grauuhition-risiyie.  This 
grows  and  lilend;*  across  the  cavity,  which  is  perhnps  rt-tidered  |ioien- 
lial  bv  falling  u>ge[l]cr  of  ihe  walls;  and  then  It  devehips  into  scar- 
tisBue.  and  thus  ihe  abBcesa  is  healed. 

Pyogenic  cocci  can  enter  the  nkin  by  the  orificw  of  ducts  or  through 
small  abratdonit.  Impetigo  results  from  (heir  penetration  into  the 
docts  and  multiplication  there  without  penetration  of  llie  true  xkin. 
If  Uie  uocei  ]icnetrate  to  the  i)e]]tb«  uf  a  hair-follicle  ur  sweat-gland, 
their  iicLioii  ifi  mure  violent  (greater  tension  5*).  iind  they,  pniduce  a 
alough :  a  boil  re»tilt.«.  liostly,  if  the  cocci  penetrate  the  cutis  vera 
they  ciiuw;  an  abscess  of  the  skin. 
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DifiUse  Buppuration  in  exactly  tlie  satuo  process  going  on  over  a 
wide  wvsk.     It  18  often  more  intense  thnn  wlii^n  eirciimftcribcd,  am)  it 

Its  iiy  Qo  means  uncommon  tii  find  Hlireddy  sloughs  in  the  pus,  moli/cu- 
lar  <Ica.th  having  been  the  effecl  of  ibt*  iuj  ury  on  some  portionii  of  tissue. 
It  is  tlue  to  the  Streptococcus  pyogenes,  an  urganiMin  of  which  tho 
peptonizing  power  is  mure  intctw!  than  that  of  the  Stnphytococcns, 
which  pojtjtiblr  accounts  for  the  diff'eroni^e  in  their  nctioo. 
iE*uj9  from  a  person  heitlthy  but  for  a  niinple  iihsce**  [lattdahh-  pus) 
is  a,  thick,  creamy,  opatjue,  yellow-whitf  fluid,  slighljy  viscid,  haviug 
a  f»int  mior.  nlkatinc  reaction,  arnl  i4pet;ifie  gravity  l()!JO-ll);i:i.  It 
■contains  10-15  per  cent,  of  solid  mutter,  of  whinh  two-thirds  lu'o 
a-l  Ijumen,  and  the  retft  fatty  matter  und  ulta,  such  as  are  found  in 
blo*>J.  Ob  Htanding  ic  sppii.ni.t«'.*  iutu  a  dense  yellow  layer,  pwf'cor- 
ptA9clf».  and  a  clear  supcrniiiant  fluid,  liquor  yttriit. 

fcP^ls-co^puBc]e8  are  spherical  bodies  ahoul  yj^j  inch  in  dinmeter, 
tni-lr»usparcut,  more  or  less  granHlar.  motionless,  and  usuiilly  c-on- 
ining  a  bi-  or  tri-partitc  nucleus,  the  seginenlw  of  which  together  ai-© 
tto     larger  than   the  original    nucleuK.      Such    division    is   therefore 

»>"ejrn.rded  a3  evidence  of  degeneration  rather  than  of  muUtplicalioa 
■•«*l   of  growth. 
But  a  small  minority  of  the  cellH  have  exactly  the  appeiimneo  of 
"OutHK-vtOHfliid  perforin  liina^lidld  niovemimt^. 

|r!i<»i«.  »re  the  more  recently  escaped  cells. 
Acetic  acid  clears  up  the  cells,  ami  renders 
*»bvious  the  often  ohscur"?  nucleus  (Fig.  HG). 
It  is  noteworthy  that  pus  has  no  power 
**■    absorbing  nloughs  or  seijuestra;     living 

I*^Hs  arc  re<|uircd  for  this.     A  hit  of  hone. 
eveii  i^n  ivory  peg.  surrounded  hy  gratiula- 
ciou-tisBue  will  be  slowly  eroded,  but  it  may  be  in  pua  for  months 
^'tliout  tolling  weight,  and  Huppurntion  is  not  likely  to  cease  until  it 

t**  femoTed.  The  prevention  of  suppuration  ia  therefore  to  be  aimed 
*'  i  n  all  cases  of  necrosis  and  of  retention  of  foreign  bodies  (especially 
*"**orhablB  ligatures)  in  wounds. 

Terminationa  of  Acute  Absoeee.— Sometimes,  though  rarelj  in 
'"«  fftse  of  an  acute  abscr-.^vs.  .ittcr  some  pus  hafi  fonned  the  iiritation 
"^cotMi  w  alight  that  grsniilation-tiMuo  fornis  round  the  fluid  and 
^tev^lt^p^  into  flhrous  li.«sue.  The  pus  may  long  remain  encftpnuled, 
_|]*  corpuscles  breaking  down  inni  fatty  d^hris ;  but  iw  a  rule  the  llutd 
ia  abaor1>ctl,  and  a  more  or  less  dry,  checsy-lcHiking  maitii,  con- 


Fm.  W. 


®    ® 


Piiin'nrpiiu'li'*  fa  nwn  aOrr 
DeaCK  a.  brfoir.  ^,  after.  Uia 
aildliiua  vt  <IUiitv  Kvuc  Mtd. 


26(j 


ryFLAWMATlOK 


gisting  of  cell-d^hris  »n<l  cliolenterin  crvstalg,  is  left  in  the  capeole. 
The  muss  may  cnlcifv.  Siicb  collections  miiy  lie  lianrilpj<!«  in  the  li»- 
tiucs  for  vears.  und  Gimlly  become-  the  centres  of  frc^li  suppuration. 
These  chiiTiges  are  much  moro  common  in  chronic  ab!«ce<»e-<i. 

rr-CEBATiVK  Inflammation. — We  have  8e«n  thai  mippunition  in 
the  iiiihstaDceof  ti^uet^  proiiiices  molecular  disintegration  of  them;  u 
a  nile.  no  dislinri  silmigh  is  found  in  pus.  The  same  moleciikr 
destruction  catinj;  away  the  li^^iies  on  a  free  siirfac<>  eonstitutes  ulccr- 
Ation.  tinder  the  notion  of  an  initant  the  miperfieial  lavcr  of  the 
Kkin  hecomtw  suukvU  with  fluid,  mid  leueoeyteit  oKoupe  in  nimihen 
firnn  the  vessels  and  wander  even  into  the  epithelial  cells,  where  they 
Kerni  to  have  nriw'ii  by  ondofji'iinus  multiplicjilion.  I'lider  thesr  eir- 
cumslaneei*  the  sttperficiiil  cells  dn  nut  heconie  homy,  and  are  en^ily 
bnifihed  off,  or  thfi  original  irrilant  iniiv  hare  destrovd  their  TitjiHty 
luid  cohfKton.  imd  they  are  washed  fiMiiy  hy  escaping  fluid.  The  rete 
is  now  exposed,  and  irritation  of  the  deeper  tissues  hy  sli^^ht  rriction. 
contact  with  chemical  irritant.t,  putrid  dijichai'geA,  etc.  i«  cany.  The 
inflaimniitory  process  becomes  more  inleriae,  the  exciipe  of  fluid  and 
leueocy(e!<  i'reer.  anil  i^tatiis  and  thrombosis  occur  ber«  and  there. 
Death  of  portions  of  the  puiiillary  layer  and  uf  the  wveriiin;  epithe- 
lium follows;  they  disiiile^ate  nipidly  and  cotne  away  in  the  diK- 
chnrge.  Tlic  proficss  jtpreiids  by  the  prodtictitm  of  limited  stnsi*  and 
death  of  tisaue;  if  the  .*tiuiia  ii»  at  id]  wiilc.^pi'ead.  a  visible  i^lough  will 
re(*ult.  It  IB  common,  indeed,  to  see  lag*  of  dead  tiitnue  adbereni  to 
ibf  floor  of  a  itprcading  nicer;  more  intense  irritation  will  at  any  time 
lime  render  them  larger — transform  them  into  "  Blou(»h3.'"  L'lcem- 
tion  pameA  inxen^ibly  into  gangrene  a<t  death  hecomeii  too  rapid  to 
pennit  uioU-culardiainlegnilion  of  the  dead  parts  as  they  form  by  dejfen- 
onttiou  and  the  action  of  leucocytes.  The  discharj^c  in  the  itpreading 
Atage  conniiitK  of  a  few  lencocyteit  and  dfdiris  of  hroken-dowii  tisttue 
Hitrtpendcd  in  fluid.  Like  the  edge  of  advancing  suppuration,  the 
margin  of  a  spreading  ulcer  exhibits  all  the  stages  of  inflanitnation 
frcini  the  mildest  to  the  production  of  miilecuhir  deuih.  An  abscess  is 
nncii  described  as  a  closeil  ulcer.  When  the  causes  of  the  inflainina- 
tion  are  removal,  the  round-colled  infiltration  of  the  floor  incrcajwa 
and  bin'omeM  vaM-tiUrized  into  grantdation-tlasuc  (Fig.  87).  t^loughit 
are  ihrowti  ofl^  by  the  eating  through  of  their  coniiecttona  with  living 
parli*.  anil  wiou  the  base  becomes  covered  with  '■  granulations."  When 
healthy,  these  are  bright-re*!,  slightly  nii(se<l,  rouniled  elevationtt.  ab*>ut 
the  8iie  of  a  small  pin's  head,  and  cotisiftt  of  cclU  groupeil  round  a 
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cftpillarv  loop.  TIiot  conCiiin  no  lyniphnticin  ant)  no  n«rr€«,  nnd  are 
not  tentlor  aad  do  not  \)\w\i  ruuililv.  Drjiurturt-  IVoiii  ttiiB  type  im)i- 
oates  disease  of  the  gmnuIiitiunH. 
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K  OiBiiulUingiturAirp:  n.  Ij^jrvr  nf  pui.    b.  <ininnlutl»n-iiKiir  ivitli  [rii>|B  tif  blood' vtsaela. 
f.  <>»min(.ticlnir  dvrclvpiiiviil  ur  ili«  cnnuUUon-lUMiv  lliu>  »  nt>riUaU->l  (tnicltuv.    >.  3M, 

(Riiidaeiwii.i 

The  granulution-tiwuc  grown  eithw  by  luultipHctiliou  of  it«  celU. 
or,  ae  some  llnnk,  b_v  vase iihiriznt ion  of  leiirotryip*'  «hit'Ii  rontinni*  lo 
ettcape  from  ilie  newly-fonned  vesselw  muler  rhe  irritation  offximnure. 
dreflnngs,  etc. ;  nnd  it  replaces  such  low  of  tiwite  a.s  hns  occarred. 
At  the  same  time  sill  infiltration  is  removed  from  the  e<lfie?«.  ati<l  tliev 
ftiiik  cfmilimlly  into  t.he  liaHe.  Epithelium  tinw  filiuul."  in  tiiim  the 
epitiuOinl  rellR  nt  the  niar;iin,  and  three  zone,'*  ain  often  he  diwtin- 
^tiishi^I  hrr(> — nn  inner,  dry,  red  zone,  where  the  e**n»  are  one  or  two 
thick:  then  a  wider  hhie  xone,  where  ihcv  aix?  thicker,  hnt  where  no 
homy  ccllfi  exist;  and  laslty.  an  )>pa<|ue  nhite  riii)!  of  iM>4lden.  h<»rny 
epithelium.  Tlie  deeper  loven*  of  ihy  ^'riiiiiihition-ti«!iie  are  meanwhile 
bpwminp;  aeiir-tissue,  conlrat'tinjr  and  drawing  together  the  eilfrc"^  of 
the  lore,  m>  the  epithelium  h»:«  leAs  nnd  Ifss  to  cover:  and  finally  the 
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whole  8iir&ce  is  dkmiic<l  over  uiid  all  graniilntion-tissuc  IB  conveitcd 
into  fibi-oui*  tissue.  Contmctiou  ^ot-j*  on  wen  after  thi:*.  und  the 
resulting  sear  is  very  luucU  smaller  llian  tlie  onj;iiia!  ulcer. 

IlKMUKiuiAiiic  IxfLASiMATiu.v. — TIlis  fiinii  oflnlltiiutiiaiiun  is  eha- 
raoterizecl  by  a.n  exudation  iu  which  reti  eor|ni(«!le.<  are  in  gtvai  exce**. 
Hed  i-orpuscles  are  iIji*  latest  Uy  (^cjipi-  of  flie  roitlents  of  vessels  wliiuli 
WW  ciiii  watch  whilst  they  are  suNjeeleil  to  the  action  of  an  irrituut. 
In  u  caiic  of  spreatliiig  trauiuaiie  ^ani^rene  under  ilio  i^ure  of  Mr. 
Boyd  the  tissuen  a  short  Uislnnue  above  llie  aetually  gangrenous  |iart 
wire  «rammed  with  red  corpuscles,  Allowing  that  the  vessels  could  bold 
uoiiv  of  tbeir  contents  (Fig.  88) ;  higher  up  then;  vnut  a  free  escape  of 
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r>«^t'cf  t^jrpr  cf  I'uds  and  !^iibou(an«vui  Fkt  m  than  dituncv  above  the  Dead  pRrt  Ink 
Oaaeori^tiKfKlInjtrtnnKTirne:  The  ininviliiH  (ifilic  llMtiitniVQ'raninii'd  wilh  rrd  curpu*c)ci 
U)i1  ■  Irw  wliilp.    c.l.  (.'oiiiivvltve  llwuif :  /.  fti-i-cllii;  t,T,  ml  ti>rpui""'Ica.     >■  auo. 

IpMcncytCM  iinil  nf  a  !ien>-KbnTioii!i  effusion  (Fip.  H4);  and  higher  still 
wa.t  effiwion  of  simple  scroii»»  finid.  Of  cour!*e  lite  injury  imiy  be  «o 
intense  a»  to  cause  free  escape  of  red  corpUMcK'S  from  the  eapillarios  at 
once.  The  fluid  which  soakt*  the  part  iu  ibese  ciuifw  is  usually  lliln  and 
mon;  or  lei's  deeply  blood-slained.  Tlie  greater  the  number  of  eupil- 
larii-K  prcHcnt  in  ik  tigsne.  tho  more  likely  ix  an  exultation  to  bo  hem- 
orrbajiie;  st^verity  of  injury  is  the  other  factor.  There  arc  geiiemlly 
many  red  corpuscles  present  in  tlie  exudation  of  afute  pneumonia. 
The  free  (wra.pe  of  retl  corpnwjle*  chows  that  tho  capilloiy  rtream  in 
the  pari  Is  re4liict'd  to  a  miiiiinura.  that  tlie  injury  done  to  the  tissue 
is  a  very  grave  one.  and  that  stasis,  deiLth.  anil  thrombosis  are  itnpimd- 
ing.  Too  often  obvious  gangrene  is  the  termination  of  such  inflam- 
mation. 


TERMINATIONS  OF  INFLAMMATION.— I.  Reaolution.— 
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Tilts,  tbe  most  frequent  aod  most  favorahle  tcrminntinn  of  iufinmma- 
tion,  consialJi  id  ihe  cossation  of  the  pniin'ss  uik]  liie  restoration  of  the 
pjirl  to  htalth.  For  t\m  t»t  ocnir  it  is  niyce»-*firy.  first,  that  the  excit- 
ing cause  l)e  reinoveiJ:  next,  ihsU  the  walls  of  the  blood- vcsmjIs  bo 
restored  to  their  iiormHl  roiulilion.  in  order  that  abttoniial  trau^tmla- 
tiori  miiy  be  arrested;  nmi.  taslly.  (Iiiii- nil  exmlatioii  be  removed  rbiirl 
killed  or  damaj;ed  lissiie-fb'ment^  refri-ncnit^'d.  ThiN  restorntion  will 
obriously  be  more  easily  efFected  in  the  earlier  than  in  the  more 
advanced  stages  of  the  inflainrimtory  juvicefw.  But  resolution  even  of 
stasis  Bumetime><  oreun^.  and  may  be  watched  under  the  uiicroscope. 
The  corpuseles  of  tbe  sta'manc  blood  move  off.  one  after  another,  till 
a  slow  stream  in  rcK^stablislicd  through  the  inflamed  area:  ihc  flow 
quickens  a«  i-esiutiinee  k-Kwna  and  jw  the  vesseU  coutnict,  owin^  to 
gradual  fecovery  of  their  muscular  coatK;  exudatiuii.  lirst  of  eoipus- 
cle»,  then  of  fluid,  ceases;  and  the  circulation  ajjain  beeomes  normal. 
S<'rouH.  sei'o-fihrinoiirt.  and  prorlunive  intlnmmalioris  in  their  early 
atagei"  are  those  which  end  in  resolution;  oiuv  normal  ticsue  has  been 
replaced  by  jfi-aniilation-tiK-ue  or  8car*tis8ue  or  has  beeo  destroyed  by 
»u[ipunitioii.  uh'enitioti,  or  };aui;reiie.  nvolutioii  in  impossible.  A 
normal  wmdition  of  the  walls  of  the  biood-ve«,sels  is  dependent  ujKin 
the  proper  circulation  of  the  blood  through  them  iind  ilie  vn^n 
viiRoruin.  Whatever,  therefore,  favors  tbe  re-e8tabUi*htiu-nt  of  normal 
ciri'ulatioD  in  the  intlaued  area  wjII,  a»  pointed  out  by  Cohnheiui. 
&riir  re-sniutioii. 

The  last  eletiient  in  resolution  is  the  removal  of  the  inflammatory 
product.* — fluid  and  uorpuiteles.  These  art-  removed  mainly  by  the 
lymphatics,  but  after  rcsiorai ion  of  the  circulation  absorption  is  car- 
ried oil  to  Njnif  extent  by  th«  veins  also.  In  the  laK-r  stages  of  the 
proecM   any  unabsorbed    blood -corpuscles  or   fibrin  unrleryoes   fiitty 

'degeneration,  and  thus  the  eoniplete  removal  of  the  inflammatory 
products  is  much  facilitated.  (See  "Gray  H e pa ti nation.")  The  pTOc- 
ees  of  regeneration  in  the  variouti  tissues  has  already  been  described. 
All  conditions  interfering  \i  itii  the  lyrapbatic  or  vascular  cireulation, 
such  aa  the  prcssuro  exorcised  by  a  largo  effusion  in  a  seroiia  cavity  or 
bv  a  ricblv  cellular  exudation  in  a  Ivmphatie  gland,  must  retard  reso- 
lution. (See  "Cafeaiion"  and  "Scrofulouw  Inflammation."")  Inter- 
ference with    the  lymphatic  circulation    tends  especially  to   preveut 

i-ftbaorption — interference  with  the  circulation  in  the  bloifd-vesDeU  Hj 
prevent  that  rct^toration  of  those  vei^fiel^  to  a  normal  eonditiun  which 
Iji  necenaarr  to  arrest  the  continued  tran.sudntiun. 
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II.  Necrosis.  —  Inflainuiatiim  may  teminato  in  deaUi  uf 
itiQamed  tissue.  Iniusmucb  as  intliLtntunlioo  is  alwaytn  dur  to  injury, 
ttic  \ivact»f.  iM  prolinbly  Hivftmimnicil.  in  all  but  \%a  slightest  fomiK,  hv 
ileutli  uf  tia8ite^'k>uiviil»  (Wvigurt):  c&rvful  rnicroecopic  examitiaUuii 
mair  be  onreNwrj  to  detect  this.  CliniGalljf.  we  do  not  speak  uf 
oecnMiB  unlras  obvioaa  dmili  of  litotup  has  cM-^trurml.  and  fcptivrally  en 
HMMfp  (ganf^rme),  bs  di8titi;;iiishiil  from  the  molet-'iilar  deMtmt.'tioD 
chamctemtii'  of  liuppuntlion  niid  iilccmtioD. 

Tin.'  \notv  wvere  thu  injury,  thu  longer  ilj*  [jerioil  of  urtiuu.  an<l 
the  feebler  the  resistimce  of  the  tij<fiuet>,  the  raorc  likely  is  nccroai*  to 
result.     It  may  be  prodmvd  in  i\\v  following  wsya: 

1.  By  severe  injury  uciiri;;  on  ii  jjari,  not  killing  it  at  once,  hat 
by  continuetl  action  producing  inflHiniDatory  disturbaoee  of  the  circa- 
lation.  ending  in  thromlraAJx.  The  LifUDues  are  siTeeicd  by  tlie  injury 
oqnally  wiih  the  vessels,  and  xnfTcr  also  from  the  eireahtiory  distari>- 
ances. 

2.  Ry  an  irritant  eonrcyod  to  the  part  by  the  reaael«,  aflWiiag 
them  primarily  and  inducing  the  iilxive  change»t  in  them.  The  tut»ii9 
are  aSevted  secondarily  both  by  the  irritant  and  by  the  rirculatory 
diBinrbance. 

3.  By  pres«are  of  inBammatory  exuilation,  6nid  or  mlid,  n^idly  ■ 
or  nlowly  1(1  rangii lilting  the  supplying  v(.-i!«c)8:    an  in  »lr>ughing  of 
ekin   from   lenM>  trdenia.   ntn'rosih  of  temlomi  in  whitlow,  death   and    _ 
degeneration  of  relU  in  chntnir  inilammalinna.      Death  is  ttwre  likely  ^ 
to  be  produced  in  thifi  way  when  the  eiudation  occun<  in  unyielding 
parts,  especially  into  bone:    here  (ic«th  of  the  exudation  bwforo  the 
bone  in  ei)mplut*rlv  ero«led  means  death  of  (he  boiiL>  and   funuation  of 
A  it(.H]uc»itnim. 

In  all  infeetivo  inflammations  the  irritant  exerclwa  ifti  debtin  n- 
eifei't  U|iuu  thecfllnof  i1h<  iuilanimalory  exudation  and  trndu  to  'livtio 
them. 

Some  mn>«>M  of  inflatumatiori  alwnvH  h>ad  to  gangpane    <■  g, 
of  earbuiiclti,  ntaligtiant  pu.Htule.  ho-ipiial  gungnme.     Such  in 
tion»  are  Mxnotimes  ndlnl  cran^Tenotis  or  necrotlo. 

Tlic  ulcerative  pHK-ess  by  which  a  idough  or  aecfueittrum  is  detach 
ha/)  nln-Bily  Ixiti  ili'^rribeil  (p.  4-). 

Thr  diphtheritio  i»  a  Fpecial  rariety  nf  necratie  inflamniation.  It 
affecfa!!  the  mtrfai-e«  of  miicooit  iu<*mbranM  and  wonnds.  It  Gnds  its 
type  in  the  inllamuiation  of  the  pharynx  and  adjacent  partA,  which 
characteriiea  the  disea»c  "  diphtheria."     In  this  the  affeotod  muuow 
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BMOlbrane  u  covered  bjr  ti  more  ur  leM  broily  atltiercat  "  false  nifiu- 

brane,"  of  gray  or  JiTcHow  color  (Rnmotimf's  looking  like  clot  from 

prosenoe  of   ii^il  corpuscles),   •;euurally  nutior  tuii^h,   but  soint'liinis 

(juilc  pulpy.     Jlicroscopieiilly.  jt  )so.<-mn  lo  rotisUt  of  a  i-lose  network 

of  Hbriu.  coutuiniug  bcre»iitl  tlierc  leucocytes  iu  tliv  niesbus;  but  ibe 

iKH*fH'r  part  of  the  niernbrani'  consists  of  wliiit  b>ok  likf  nuki'.>4  of  coaj;- 

nlatdl  all>uim>n.      The  ('pithcLiuiii   i-  coiiipti-lvly  ilc-ilrovwi,  to<*etber 

with  more  or  less  of  the  siibcpitbelial  tissue.      Those  faUe  meTii'ti-anct, 

liowrvt-r.  rcsi«tiuueb  iiniiv  slronglv  ibiiii  fibrin  the  act  inn  of  rfii;;ettls^ 

*•  j^,  nc«lic  acid;  aud  Weigerl  sUiteB  tliut  they  iiru  foruicfl  bv  "coagii- 

l*-tioii-necrosia "    of    the    epitbeliaj    and    connective-lissup   elemrntH. 

Oertiiin  nf  these  cells  are  killed  by  tlio  injury,  and  Cobnheira  (adopl- 

''■K    Schoiidi's  view*  of  coa^ilaiion,  p.  213)  sugiieated  tlnit  in  dying 

tH&y  ^ve  origin  to  »  ferment  itnd  to  a  body  like  poruglobuUn.  ubieli 

•"^itt-ii  willi   the  fibrinogen  of  lyntpli — m  hypotKeHis  »upporle<J  bv  the 

■«-ct  that  tlie  diphtheritic  process  oeeurs  only  in  pnrtK  freely  supplied 

^'ith  lvm[>b.  and  is  aTresicd   by  suppiirntion  as  the  fomitttion  of  fibriu 

•**•         When  uflTecting  only  the  epltbelial  Uyer  of  the  laryax  the  disease 

**    <^^le<i  "croup;"  so  the  distinction  between  ibe  pathologirai  terms 

*5»"0»p  "  and  "  diphtberiu,"  though  ii.rl)tlm.ry,  is  clear. 

•A.  similar  pnthological  change  may  occur  on  any  mucous  tiieni- 

***~'*'r»i>— f.  ^|.  conjimetival  (diphtheritic  coQJunctivitinJ,  iutestiniJ  (dys- 

*'****?rj').     These  are  infective  inllamumtions.  but  simple  injuries,  like 

"^^'^l*!*.  will  produce  the  same  analomical  Itwion.     The  exiatence  of  n 

*~)-ipbtberitic  "  (pathological  term)  membrane  by  no  mcanx  {implies  the 

■  I***iHctn  of  diphtheria  (clinical  tenn)  as  its  raune. 
Such   lucinbrsneii  umwt   bo  dislingnisticil   from    those  formed   of 
y'^iph — i.  e.  fibrin  with  entangleti  corpuscle*. 

1 II,  Now  Growth. — TnAjinimations  ending  In  new  gi*owth  are  the 
***"<2alled  '*  prrwiuctive "  infi»nimation«  {p.  -.OO),  For  ibis  to  occur 
^*c  intiammation  must  reach  the  fibrinous  stage,  it  must  eiiduru  for 
""■*>«  time,  it  niij»!t  not  pa«t  on  lo  suppuration,  and  llie  blotnl-sujiply 

f*^"**.!  be  plentiful. 
BmOLOGY  OF  INFLAMMATION.— Clinical  observation  has 
»bWD  that  uertaiii  intI:uumaLions  :ip|Kiir  to  have  obviotis  eau!«ei«.  such 
1^  blflws  and  strains :  these  are  cii.lle<l  simple,  traumatic,  or  phace- 
^Uenetic.  We  shall  prt^ently  see  bow  few  intlaniniations  fa.ll  entirely 
'"»«K*r  ihi»  beading.  In  iho  vnst  miijority  of  instjinces  no  cause  i^ 
•>^viou8;  these  may  be  called  cryptogenotia.  although  of  late  yearti 


272 


lyPLAMMATIOy. 


tlie  ciui.*(e0  of  many  such  inftamtnntions  liavc   br«n  civnrlv  dmi' 
strak-i). 

It  must  always  be  reiufuiembcrfU,  in  uoiisiilerinjj  tlie  mode  of 
dudioiiof  «n  inflaminatinn,  llinl  fhrrr^ar*'  two  factor*  in  the  proce. 
the  oauae  an<I   the  tiasuee  upon  wliii^h  it  acttt.     \*  in  the  cft-<*< 
otbor  morIii<l  i.run<litioiii<,  the  raumw  uf  iiiHaiiiiiialioii  an*  exciting  >■> 
predisposioff :   wiiiftitnra  tio  |ire<li.''ptk<iili<Hi  in  iifO*9«arT.  but  oft 
tbe  exoitiiig  cause  of  an  intlBniinaiion  cannot  act  unless  th«  nsbti 
power  of  iJie   tiwturH   tii   the  irritnnl  in    ijui-Mlion    has   brcn   lowi 
This  impairmoni  of  resisting  power  i»  the  work  i»f  the  ••  prwi! 
ing"  cftuM«;  ami  it  may  be  either  inherileJ  or  acijiiirvO  (p.  30). 
is  ohviotiM  that  in  caMst  wlicn'  prc<ii5pO!iiitiDn  Is  neccswiry  the  con 
tion  of  the  tissues  is  as  et^^enttal  to  the  production  of  an  inHamma 
a«  in  the  preAonce  of  the  estiling  caune :   the  Jieed  and  the  mulnUr 
must  conic  logrtlier  to  pruilui-e  the  pUnt. 

With  regard  to  the  nature  of  the  exciting  eau»c,  it  ir  alwavf  mm 
tncchiinieal.  chemiail,  or  phyBicnl   ngenrv.  or  the  Himple  withhohl 
of  foo«i.  which  InjurcH  the  ve-twl-wiills  am)  the  surronnrltng  tiwa 
Th«-!*e  agentj".  if  of  sufficient  sirength  ami  <-onliiiu«l  for  a   »uffic* 
time.  wnuM  ca«*e  death  nf  the  pwrt ;  phort  of  ihi;',  ther  pn«iuce  - 
tinct  changes  towani  <h>ath  (p.  2r>0).  and  in  iheir  elighuet  inien 
tbov  act  a.*  tiinipto  '•  depreasanla  "— )'.  *".  prwlispo^inp  <  ■  ■ 
Every  i-omlition  oppo«ed  co  tbe  health  of  the  whnh-  •       i   , 
body  will  h«re  find  ita  place. 

DifHcult  as  it  is  to  diM?ovcr  the  cau^e  uf  many  infl«nniati< 
should  bear  in  miml  ihe  very  ohvioas  fact  that  na  inJUimmatien 
arian  without  a  eautf  or  rausrt.     if  an  infUimmatioH  gpreadm-m- 
catuif  hat  tpftad  h*forr  it ;  anfl  /irrniMlrnce  of  art  iHjlnmniation  (c^i 
nicity)  imptiea  (HtnlinwJ  action  of  its  t^uw. 

[.    SiMPLB,  Tr.H  M:\Tir.  OK  PlIANKROliBNBTIC   Im-1^M3IAT1O3>'0' 

ThoAc  are  due  to  tbe  action  of  Konie  ohvioiui  injurioits  agency,  aucli 
meckanieal  violence,  the  action  of  caustic  ami  irritant  chemicals- 
excemve  heat  or  cold,  of  eleetrieity  stroug  enough  to  .prodaoe  vl 
trolyMB  of  the  fluid*i  of  the  jjarl,  or  of  prolonged  local  antPtuia'  ^^^ 
conwqaent  privation  of  blood.  It  is  clmracterii^tic  of  JDflamiiuit---'^ 
frotn  ibeae  caoMw  nione  that  it  has  no  tendency  to  spread  bt^jfOMti  -^ 
part  orufinalfff  injured,  nor  to  ptwi  on  to  more  aJvaneeJ  atttffr*  «5^^^ 
the  ctiune  han  ceaaed  to  act.  Every  one  knows  how  flight  an?  "•*• 
inflanmmiory  changes  jiidiicp<l  by  very  severe  ifuhculaueoiw  inju"^*** 
smaaliing  honca.  opening  ap  jointi*,  etc.;  and  it  is  to  be  bopetl 
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all  will  i»oon  be  equally  fiitniliar  with  the  alisence  of  inflammation 
wlien  similar  but  compijunil  injuries  are  treated  In  much  &  vny  (unti- 
Bopticalljr)  aa  to  exclude  all  secotidury  causes.  In  animals  the  eiTects 
of  each  of  thftHc  irrilanti  can  he  exactly  stmlicd.  IlUter  injeotefl  a 
•1  per  cent,  solution  of  nitrate  of  silver  or  of  chloride  of  line  into 
mtiscles  ami  other  tiiMues  of  aniinals.  ({uite  killing  the  part  acted  on. 
In  a  l:ir;£e  number  of  the  uiu^cs  no  sign  of  inllacntuation  wan  found  iu 
the  surroundinj^  tissues.  Other  exiHM'iments  were  made  by  plunging 
a  cautery  into  a  muscle  (Hallbauer)  and  bringing  the  previously 
divided  skin  together  over  the  injured  part,  antiseptics  being  U!M.*d. 
Only  hurli  ehnngcs  occnm^d  round  the  e-sehar  as  take  place  in  the 
absorption  and  replacement  by  fibrous  tiwtue  of  a  nimidc  infarct. 
Here,  then,  we  have  examples  of  the  most  severe  mechanical,  chemi- 
cal, and  physical  injuries  killing  oonnidcrable  masssH  of  tiiWHe,  and 
yet  inHaniination  doeit  not  advance  beyond  its  earliest  stages.  In 
each  case  the  irritant,  though  intense,  is  fairly  localized  in  its  action, 
which  is  of  short  duration.  Certain  parts  are  ahsolntoly  kilted  by  it, 
and  the  area  aronnd  the^e.  which  is  daniage<l,  is  a  very  naripow  one. 
So  soon  OS  the  noxa  has  ceased  acting  the  tissues  tend  of  tbcmsetves 
to  recover;  hence  inilainrnation  excited  by  sncli  ranses  »s  the  above 
is  at  its  height  very  soon  after  the  action  of  the  irritant,  niul  tends 
•oon  to  snbside  unless  some  frenh  irritant  h  introdnced.  This  is  fre- 
quently wren  after  the  inlliction  and  ]iro|wr  treatment  of  a  ctean-cut 
wound  by  a  sharp  knife  (p.  Hi*).  A  chemical  irritant  may  enter  the 
body* at  a  distance  from  the  part  at  wliieh  Ita  chief  tuition  lakes  place; 
thns  alcohol  taken  bv  mouth  causes  cirrhosis  of  the  liver,  and  turpen- 
tine or  cantharides  inflammation  of  the  kidneys,  by  which  organs 
these  drugs  are  eliminated. 

L'nderthis  heading  come  inflammations  which  are  referred  to  cold 
and  wet — "  rlipumaiic  "  and  "reflex  "  inflammationH.  When  a  man 
gels  conjunciiviti<i  from  the  action  of  a  draught  through  a  keyhole 
npon  bis  eye,  the  relation  between  cause  and  cfl'ect  is  easily  compre- 
hemsible:  except  on  the  hypotheflii)  of  greater  delicacy  of  nerve-Li!*.Hue 
it  IB  not  quite  so  ea.Hy  to  understand  why  n  neuritis  of  the  fikcial  should 
ensne  (Vwm  exposure  to  cold,  whilst  a  great  thickne-ts  of  snpcrficial 
tiKftue  seems  uninjured.  But  this  difTicully  bwoUKW*  nuirh  greater 
when  internal  organs  (lungs,  kidneys)  become  inflamed,  apparently  in 
eoiUHMjucnce  of  cold  acting  upon  the  tiurfuee.  ufwei  feet,  etc  Pneu- 
monia, which  appeared  to  he  an  example  of  thi«.  seems  likely  to  prove 
an  infective  tUKeaM<>.     In  this  ciise  any  elfeit  pro^luced  by  cold  can  be 
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regarded  only  as  predisposing.  Wo  know  that  surface  cold  drive*  cbe 
blood  to  internal  organs  and  raises  tbe  blood-pressure :  can  tliis  pro- 
duce itiflaiiiiuation  "i  has^ar  j)1iing(*d  ruhbitit,  Hliurii  of  fur.  into  iced 
water  and  thoroughly  chilled  them  :  fae  found  chanj;ei*  in  all  tbe 
orgiinn,  espMially  the  lungs  and  liver,  in  which  the  vesseU  were  often 
grt'uriy  dilated,  the  arteries  thruuiliowd  jind  patchec  of  round  cell*  lay 
about  ihe  vein^i :  the  same  changes  were  noted  in  fecial  orjfans  nhea 
the  aniniuls  W(;re  pregnant.  He  believed  the  chaiigcw  to  be  due  to 
the  irritant  action  of  cooled  blood  upon  the  vessels  of  internal  ports. 
Perhaps  wmetliing  of  llie  »amp  kind  may  occuv  in  man,  and  a  /o.-m« 
tniuori*  r^8i«tfnti(v  mvat  be  a38umed  to  ertplaiu  why  the  kidiiev  iu  nne 
case,  tbe  lung  in  aiiolher.  is  afiei'ted.  l-Vequcnt  expo^^ure  to  cold 
might  then  well  be  regnnleil  as  a  cause  of  {^hroiiic  nephritic,  for  tbe 
tampomry  albuminuria  induced  in  some  people  by  a  cold  bath  shows 
that  the  kidneys   become  nuich  congested. 

Il  in  held  by  (souie  thai  excesBi7e  functional  activity  is  a  direct 
cause  of  intlainmation,  conjunetivItLs  from  overnerk  being  the  luual 
example. 

Nervous  influeDCe,  too,  called  into  action  by  irritative  lesions  of 
nerve-trunks,  i-s  regarded  as  a  direct  cau!H>.  herpes  zoster  being  tbe 
favorite  instance  out  of  muny  which  uiiglit  now  be  (|uoled  a*  more  or 
le-Hs  probable  examples.  Tbe  data  are  not  yet  sufficient  to  decide  the 
question  (p.  24). 

II.  Crvptoijexetic  Inflammations. — In  a  very  large  number  of 
the  inflammaiions  met  with  in  practice  there  has  been  no  otA'ioua 
mechanical,  clieinical,  or  phyjiiral  injury.  Tntil  rpuently  the  cause* 
of  Kueh  were  obscure,  and  they  have  hence  been  cidled  oryptog^netio, 
a  better  name  than  "idiopathic-"  In  the  chapter  on  Vegetable  Par> 
■sites  evidence  i»  given  which  proves  that  tiome,  and  renders  it  prob- 
able that  all,  of  these  inHaminationi'  are  due  to  the  action  of  various, 
fnngi.  These  may  act  either  a«  mechanical  or  as  chemical  irritants; 
eiwentially,  therefore,  they  pnxluce  inflammation  in  the  same  way  a* 
do  the  gross  lesions  which  have  been  mentioned  as  causes  of  simple 
infliimmalion.  Rut  the  living  and  particulate  nature  of  these  iraisuns 
confers  upon  the  processes  to  which  they  give  rise  so  many  peculiar- 
ities, besides  that  of  obscnnty  of  origin,  that  ihey  are  beat  treated  of 
Beparately. 

Fungi  by  their  growth  in  animal  Quids  keep  up  a  continutma  supply 
of  tbe  produrt.<4  of  llu'ir  life-action  >vi  long  a-s  the  conditions  are  suit-| 
able  for  their  development.    Different  fungi  give  rise  to  protlucts  vary«1 
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iog  enonuousl^v  io  Uioir  power  of  iojurio};  the  cissues — some  producing 
Mtnal  gangrene,  others  tlic  various  degrevH  itf  iiilliiiiiiriiitiuii  id  either 
an  ttcuto  or  chronic  furm.  It  is  for  the  production  of  those  forms  of 
inflatuaiation  which  t-etjuire  ttie  pnAutitfeii  ac^ticii  of  »n  irritant  that 
the  fungi  arc  so  peculiiirly  suited;  for  ho  long  \ia  they  utn  grow,  acoit* 
tinm-d  nujiph/  of  irrilani  is  ko|H  u|i.  If  the  irritant  is  loU-nilily  intrnsc, 
somi?  viiricly  of  tibrinoutt  inttiunmaiinn  U  itxluced.  jii.'^t  as  by  croton 
oil  (p.  28:2);  but  if  »  strong  irritant  can  also  pt'-ptonizc  AcmI  lii^uQ 
and  fibrin,  suppuration  results.  If  tbo  irritant  tit  \e'*9  intense,  the 
early  stages  of  pi-oductive  intlutnniation  (p.  2-3!))  result,  as  in  tubeR-le, 
lepnipy.  ferity.  Tht-  clmrai-icristiii  hwioti  of  thasi?  and  some  other  dis- 
«asM  is  a  tumor-like  inHauiuiatory  nodule  developed  round  a  »pot  at 
*hi«h  ponutite!^  have  lodj^ed.  and  whence  they  may  spread  and  infeefc 
neighboring  and  dii«iiint  pnrtifi.  The>ic  U'^ioiiH  nre  iherufore  li^jKiken  of 
collectively  a*  the  Infective  Oranulomata,  a  name  !*ignifving  infect- 
ive, tumor-like  formations  of  EranulalJon-liMUf  (Zie^lerl. 

But  it  wrjuld  be  a  very  great  error  to  ^^uppoiiie  that  the  presence  of 
organisma  capable  of  producing  irritunt  productji  is  sufficient  to  cau»e 
iiiflammalion.  We  have  already  pointed  out  that  the  resistance  of 
tb.^  tiBSUOB  nittst  ahvavK  he  taken  into  ticcount;  and  although  we  arc 
M-ill  probably  far  from  knowing  all  the  condition!)  whith  influence 
tUfwe  two  factors — the  genu  and  the  soil — cxpcrimontal  pathology 
iiti.»«  iliAcovered  some  of  them,  often  of  a  most  astonishing  nature.  Our 
•tn«iwledge  up  to  date  upon  this  subject  hits  quite  recentlv  been  ably 
KUintoariaed  by  C'beyn©  in  his  lectures  at  the  College  of  Surgeons.' 

r<^   sliall  apeak   first  of  (he  li^tKuefi. 
1^.  Arrest   of  the  Organism. — (iivcn   an   organism  capable  of 
■nciueing  inflanimatinn.  it  obviously  cannot  act  so  long  as  it  is  moving 
pritli  ilie  blotjil:  a[>art  from   the  fiict  timt  rest  favora  the  development 
P»    Ijacteria.  the  orj^anisms  must  nettfe  in  a  part  to  irritate  it  by  thdr 
n**T>ducti'  Kuffieicnily  to  set  up  an  intlamniation.    Thus,  pyogenic  cocci 
oavr  heon  frw|uently  found  in  the  blood  in  sTpticmmia  and  scarlatina, 
"■•*    the  milk  of  wonu-n  miflerinj;  fi-oni  piier|H.>nd  fever,  nnd  in  the  pus 
*■    onM,myeliti»  prcwni  at  birth — the  patient  (through  whose  blood 
^■le  cocci  must  bare  paswd).  or  the  mother  id  the  last  case,  having  no 
*^Hce8K.      Again,  lymphan^ilitt  i.s  nmch    rarer  than   tymphadetiili!<, 
7®***tto  germs  are  arrested  in  the  filter-like  glands,  but  not  so  read- 
*,'•'  in  (he  veueU.     Numerous  methwls  have  been  employed  to  cause 
"••^anijuna  to  Btick   in  capillaries  which   previously  allowed  them  to 
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pus,  lucb  MS  mixiDg  tbem  with  8ien1iEeil  ciiinulMir  or  potato  stsrch, 
the  rwn\i  Ueiug  impaction  of  tlie  cucvi  and  (Icvelopmcot  of  tn6iuiinw- 
lioii,  thus  (Iciiiontit rating  the  eflfoct  of  simple  am-j^t  of  the  gvnii».  In 
mail  thi*  arTv!*\  of  organiiiDiH  \u  rirctilating  blood  amy  hv  hrougfat 
aboat  by  embolisvi,  throniUwis.  or  extravasauon  of  klooil  frum 
iujury. 

2.  Prediapoeltioa. — I'nlcKs,  bowevor,  thv  animal  is  nlrotigly  piv* 
tlispos<xl  lo  Hiifler  from  the  prmliicts  of  the  organisms  thni  urraned, 
their  impactioQ  in  tovwIs  mnv  not  be  Kuffiricnt  to  t'lialHc  tbrm  u 
exdt«  iDftammution;  thu»  Itibberl  found  uuuiltoiis  uaaMoa  of  pjFi>* 
gcnic  cocci  in  tbv  capillaries  of  the  lung  and  other  organa  of  rabbila 
twenty-four  Imur^  after  their  injection,  but  all  difiappe«re<l  in  fdfty- 
eigbt  lo  Heventv-two  ho>ir«.  cx<.M?pt  in  the  kidneys,  where  aloCM 
abscewcs  formeil.  Jtabbits  are  less  prone  than  man  to  suffer  from 
thexe  orgnnii>mi«:  and  in  them,  Ht  all  eventA,  and  very  likely  in  man 
al)<o.  t/if  predinpoHitioH  of  tfii-  tiMiva  muMt  ht'  hierftttfti  before  thaw 
partiruliir  organisms  (pyogenic  cocci)  can  excite  intiammaiion.  Tlw 
prediit|io8itioii  to  duffer  from  the  attackM  of  organitnos  is  incrawrd  by  ■ 
any  jfeneral  dcpr^mon  of  vHalittf :  tbu!«,  (.'hevne  someliiue*)  fuaud  /ir- 
in//  nrgani«niK  in  the  tiwiie»  of  aniiniiUt  lo  which  large  domsi  uf  plio»- 
pborwi  bad  been  admin  littered,  and  stalei*  that  t>ven  eertain  nuu- 
putbogenicorgnniHms  may  be  cnnble*!  lu  live  and  multiply  in  tlte  body 
by  the  itijn^iion  with  ihem  of  a  Miflicient  ipiantiLy  of  the  poijuiDwa 
proditcLs  of  rbeir  lifc-tiction  in  a  niitrieni  fluid.  It  will  be  infvmd 
that  when  suspended  in  water  and  injected  without  tbcir  produeta  tli« 
mkrobes  are  destrove«l  bv  the  tiH<iueH  Wfore  tbev  have  liitic  to  fona 

•  ■  • 

enough  poison  to  dcpreos  and  diiqiUle  the  cells  of  the  l>udy.    Similarly. 
depresMd    vitality    ts  seen   after  severe  acute   fevers  in  alniholtc. 
albuminuric,  diabetic,  and   "unhealthy"   patirnt.s,  ai*  comp«rr«l  with 
the   heahfay  and  especially  with   ssrsgc  niccn.      Among  the  latter 
M'rioiiD  woundit  fn*i)uenOy  bcal  by  fintt  intention,  na  among  animals. 
Lcxsal  depreesion  of  vitality  may  be  brought  about  by  any  kind  of 
itijury.  and  it  is  bore  that  the  "itimplo"  ennivit  of  inflammation  cfaielj 
eomo  in  aa    predinponents,   rendering    the  li^iteA   mtire  (ipeti  to  I 
attaek  of  raicro-orguoiiinui.     It  hai*  been  experimentally  demo 
that  anieiniaofa  pan  for  hoiiic  huuix  enables  septic  cocci  lu  wttle 
excite  a   progressive  inflaniumtion :   the  effect  of  ordinary  mn- 
itiJury  [imuaUi/  »tufht)  in  leatling  to  simple  absetM,  orteainyclit: 
lubereiilsr  <liwafe  of  juints,  elc.   h»K  lung  b<<en   krmwn,  and   it 
been  proved  tbut  auch   lesions  act  either  by  Fouiply  d 
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HueA  or  else  by  causinjr  (txtraviunation  of  blooti,  und  thuK  allowing 
gorios  which  caitnor  grow  in  tbe  circulating  blood  to  |ms8  out  into  the 
connective  tiiwue,  muUiplv,  and  excite  inlkiiinia-tion:  onlluarj;-  cbeni- 
luil  in-iuiiiLi;  xiniikHy  iUt)invii4  ihe  tisjtues  and  exuiU;  simple  iiiHumuiu- 
tion;  and  Cheyno  poitittt  out  that  strong  injeetions  into  septiu  cavities 
prohablj'  facilitate  the  entry  into  thr  body  of  nny  organisniK  whjeb 
they  fail  to  dowtmy.  The  injuriouh  offwt  ii|ioii  the  li;*sucft  of  strong 
cold  or  heat  applied  directly  to  a  part  needs  no  comment,  und  we  have 
(at  p.  274)  LotvarV  ex[ierimeiilH  showing  the  uifiTt  of  i-ubl  upplied  to 
the  surface  upon  internn!  orpnrs:  iind  though  it  is  not  yet  Itiiown 
how  the  cold  acts,  we  inav  eom-tude  tliat  it  would  facilitate  the  piiAingc 
of  organiauitt  into  the  tttwueH  cf  the  parts  which  become  iDteretitially 
inBunied.  Those  ugoncies.  if  ihey  cause  reragnizable  cbangec^,  excite 
Bonie  stage  of  inflaniinarion.  and  the  view  that  an  infective  inflaminn- 
tion  may.  -to  to  ftpeak.  be  grafted  on  to  a  simple  inflammation  has  met 
with  wide  acceptHUce.  It  would  »eeni,  however— oonlrary  to  what 
might,  perhaps,  have  been  expei^leil — that  pyogenic  eocei  and  other 
organi.sm«  circulating  in  the  blood  do  not  enter  the  inflamed  area 
and  pass  out  into  the  damaged  ti.isue^  in  all  stages  of  the  inflammatory 
proetwM:  they  do  j<o  freely  until  the  Htage  in  which  leucocytes  e»«.Mpe 
in  numbers  is  reached,  when,  aceonling  lo  Rinne's  experiments*,  they 
are  not  to  be  found  in  the  vet«<elK  of  the  inflamed  area.  Cocci  injected 
(luring  the  formntion  of  sear-tifwuc  are  said  to  enter  the  vessels  of  the 
damaged  part  in  excessive  numbers,  and  mav  pass  out  into  the  tiK'^ues, 
but  when  the  scar  is  fully  fomie^l  no  such  diflerence  ii!i  noticeable. 
The  explanation  given  of  these  observations  is  that  in  ihe  early  stage 
of  inflammation  the  tisiHiteA  are  weakene<l  by  the  injury  and  unable  to 
oope  with  invading  organisms,  which  consequently  multiply  in  them; 
but  in  a  iijoreadvanceti  stage,  when  free  escape  of  leutocytes  is  occur- 
ring, the  damaged  li^vmes  are  infiltrated,  and  perlm^^s  replaced  by  a 
swarm  of  healthy  active  cells,  wliieb  are,  as  a  rule,  capable  of  dealing 
with  pyogenic  cocci.  Scar-tissue,  again,  in  ita  early  vascular  stage 
weniJ«  lo  be  of  feeble  resisting  power.  It  sounds  wimewhat  strange 
that  the  early  stage  of  inflamniulion  should  give  rise  to  a  Zoom*  mtiwria 
retittentiw  as  reganls  pyogenic  e^cci.  whilst  a  later  stage  does  not  ilo 
bo;  hut  ('heyne  thinks  that  il  fits  In  well  with  the  fact  that  acute 
osteomyelitis  nnd  tubercular  disease  are  often  induced  by  slight 
injuries — rarely  by  severe,  which  excite  too  much  reaction.  We  have 
probiibly  H  good  deal  yi'f  m  learti  in  the  nuitter. 

3.  The  aeat  of  inoculatioD  auil  the  anatomioal  arrangement 
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of  a  part  also  ure  of  Importance  in  enablio|^  orj^anisuiB  to  obtain  a 
footlioltJ  in  the  limly  in  t«o  waya;  for — 1.  eerlniii  iiiicroUi^  cnei  grow 
only  in  rorinin  tissues,  and  nro  harniletMi  unless  they  r<»icli  iiml  mottle 
in  tbuse  ti»i4iie» :  anil  '2,  iIk>  |)'liy»ic«l  clianictei':^  of  a  part  buve  much 
to  do  in  clclcrmiDiug  whotlier  lui  in'jfaiiisii)  c»ti  live  there.  iukJ  nliiit 
fortu  of  iiillaiiiiuiUioii  ^hiill  result  fi-ora  it»  action.  The  bncillutt  of 
muligimnt  u>iloum  i11uslnUf.s  liotli  thi^sc  {)oititj> :  it  ran  gi-ovr  only  in 
connective  tissue:  when  intro<3uc*(l  into  the  blowl  Jl  cooner  or  Uter 
■lies  out.  leaving  the  tuiinKil  protected  u>;ain^l  llic  Uiseniw.  but  if. 
whilst  it  i»  Circu\tuir\>i,  a  bruisi:  is  piYiihi'Tecl,  tlie  buctHi  paw  out  with 
the  blood  extravnmted  into  the  tigsucs  and  coiunienee  to  ^row  and 
cause  the  le^iionA  of  the  malady-  Again,  inociihition  with  lluH  OFji^nn- 
i»ni  Hi  the  tip  of  the  tail  in  eattli*  bas  little  en'ei.-l.  uii  aecount  of  the 
density  nnd  troldne^s  of  the  [tan  :  tbo  inteiiBily  of  the  difcu.-'e  inerenses 
HA  the  point  of  inoeiilatioii  appnmchef*  the  body,  and  the  reunion  may 
be  increased  abo  by  raising  the  tompernture  of  the  more  distal  parts. 
Sbeep,  which  have  loose  ti(*sue  in  their  tiiils.  r^aet  strongly  w  ben  inoc* 
ulaled  oven  at  the  dirtlal  extreniily  of  this  appeiidiige.  and  the  ri>aetion 
is  diuiinished  by  cooling  the  part.  Clieyiie  has  shown  that  the  injec- 
tion of  a  t'crtiiiii  fjiijiiiitiry  of  a  cultivation  of  the  Proteus  vulgaris  into 
the  eubcutaiieous  tissue  of  the  back  of  a  rabbit  cauiwil  an  abscms,  but 
the  same  qijantily  in  the  muscles  of  the  back  prodiieed  death :  and. 
furtiiL'i-.  an  amount  of  the  eultivaticii  too  hu»II  -to  have  any  appre- 
ciable effect  in  the  subcutaneous  tissue  caused  an  abscess  among  the 
mui^ctes.  No  explanation  is  as  yet  forthcoming.  The  limitation  of 
acute  infective  osleomyelitii"  to  growing  bontv  in  iniother  example 
of  the  inflmuii-e  of  Blructure  npon  diwai*:  and  n  lft.'*i  illustration  of 
this  point  may  be  found  in  the  difference  helwin-n  the  behavior  to 
pyogenic  eoc'rii  of  the  |»eritnm'Hni  and  tlii-  rdluhir  tU-^ue.  The  sue- 
ceSH  of  u  surgeon  who  waRlii-!-  out  the  |)eritoni'iiiri  :ifu-r  nperaliun  with 
ordinary  unpurified  tap-water  has  been  greater  than  that  uf  any  one 
pmctising  ihe  most  rigid  antiseptics :  the  ri';tuU  of  washing  out 
wounds  of  the  soft  part^  wr  of  bones,  on  the  other  liand,  is  very 
unfavorable,  aeiitc  iiiQiunmatton  oftun  KUpOrvening  afler  ((Ueli  prac- 
tice. The  explanation  given  is  thai  the  periloneuni  has  great  jiowers 
of  rapid  alKtorption,  sn  that  considerable  t|uantitics  of  putrasciblc 
fltiid-s  may  be  injected,  together  wilh  septic  orgnni-sms,  into  ita  cavity^ 
and  they  will  be  completely  abeorbed  before  putrefaction  has  time  to 
advance  to  a  piii.snnoim  e.^tenl :  but  if  injected  in  i^till  larger  quaii- 
Lity  putrefaction  ocuunt  witii  great  rapidity  in  the  uimhsorbcd  fluid, 
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«iid   deal}i  frotu    twptic  ini-uxicstion  results.     Tlie  absence  of  peri- 
tonitis is  due,  actonling  to  fjrawitji.  to  tlip  rnrili,'  of  pyogenic  cocci 
an   the  air:  be  fSiy»  thut   [K^riuiniiis  n-sulu  when  )>yo;;euic  cotiii  arc 
I  present,  either  alone  in  too  lar^c  nttmhen  to  be  ^peeiiily  destmyeil  or 
al*>u^  wiiti  too  iiiiich  fliiii]  to  be  riLpiillv  n)i.oor)ied.  or  in  ii  pmtoneum 
,  ciisabled  for  rapid  ab^rptiuu  by  iiist.-a»e.     Tliia  expUimtiun,  buwever. 
^jseems  hardly  to  uovcr  naaim  of  acute  peritonitis  starting  from  a  HUniil 
"wouint,  situiktc  perhaps  at  tlic  lowest  point   of  thit  eavtly.  or  frntri  a 
bruiaetl  retnined  tt^ticlc;  is  such  instont'C!)  it  would  seem  ns  ifTieitlicr 
►f   Orftwitz'j*  con<lilions  could  be  fulfilled.     It  U  notorious,  moreover, 
Khat    a  cbronicnltv  inlluuied  peritoneum  with  a  ^ood  innuy  adliexions 
nl>out  elands  iujurv  better  ihiin   a   nonuat   nienibrntie,  nnd  we  have 
■lot  »v«x\  any  proof  that  the  lympb-tlnw  frniu  the  furnier  is  more  free 
t-liKTi    from  tbe  latter. 
^ft         -4.    Lastly,  the  blood  state  in  Urijjht'!!  disease  and  diabetes  is  fav- 
^■^("able  to  the  growth  of  the  cueci  wbicb  caUM!  boiU  nnd  carbundca; 
^H|^«l   hydrremia  is  said  to  ^et  similarly. 

^H^       ^Vtf  ttini  now  to  the  first  factor  in  the  etiolojjy  of  inflammatinn  — 

^^  The  Bacteria. — We  juivt'  alrendy  (p.  27-'>)  pointi^d  yiit  how  grcMtly 

»-l»t-  {jrtH'(;i^  imiy  vary  in  intensity  according  to  the  species  of  organ- 

i»xM  which  gains  foothold  in  the  tissues,     But  even  the  same  organ- 

>»»n  may  be  caused  ro  produce  very  different  result.''  according  to  the 

^""■^y   in  whiub  it  is  hainlled. 

I.  *Vba  number  of  orgraniBmB  which  gain  entry  to  the  body  at 

*<iy  one  tinic  is  a  matter  uf  irrc-it  importance,     .^t  firm  .sight,  one 

*Mij;bl  think  that  the  only  diffcrcrncc  in  the  i-cruIIs  after  tlie  injection 

^f  1  mud  of  1,000,000  pathogenic  microbes  would  be  the  somewhat 

slower  development  of  the  disease  in  the  fonner  case;  hut  after  It 

bad  been  found  experimentally  that  this  was  noi  so.  except  in  cases 

^*  Ktiimaln  strongly  predisposed  to  suffer  from  the  organi-sm  in  qnes- 

•'on.   it  wa0  wen   that  small   numbers  of  organism*  would   be  de- 

^'f^jred  by  the  tiwues  before  they  eould  produce  (heir  products  in 

**y  tfuantity.  whilst  a  very  largo  number  coubl  not  be  got  rid  of  with 

""'ufiftnt  Hpeed  to  pt^event  them  from  pn»iiicing  more  or  less  poison., 

*^d  tliiis  gntniag  a  greal<?r  or  Ics*  !tdv;iiitage  over  the  tissue:*.      Upon 

"ua  |>oim  Cbeyne's  own  researches  enable  him  to  enunciate  the  fol- 

''*'>ing  laws:  I.  The  j)athogenic  da-H?  of  a  %'iriis  raries  inversely  with 

'be  predisposition  of  the  animal   to  the  disease  in  (jiioaiion.      2.    In 

'^'iitnivls  Hot  very  nmiccptible  to  a  germ  disease  the  severity  of  the  di»- 

***B  varitt  directly,  within  certain  limitit,  with  the  dose;  a  antall  dose 
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produces  no  effect,  the  geruin  being  rapidly  destroyed ;  a  larger  one 
caUK^  a  local  inflanimatinn  of  grriitcr  or  It^KS  inteiiRitv,  the  orjxanisiD^ 
bi'irig  liemined  itt  ami  destroyed  Uiure  or  lea?  Bjiwdilj-  by  U-iioocyles; 
whilst  a  very  large  dose  cannot  be  tbus  limited;  tlie  organisms  potic- 
trato  into  the  circulation,  produce  poisons  freely,  and  death  from  eeptic 
poiKoning  results.  We  canmjt  with  certainty  pi'edict  the  dose  neces- 
Kiiry  to  prodnuo  any  one  of  the  above  rejsulis,  bceauMp  |jredic[M>si(ioii 
varies  greatly  even  among  animals  nf  the  SiLitie  species. 

II.  The  Timlenoe  of  pathogenic  organieros  mi\y  usually  be 
incrett»«I  or  Uimiaiahed  ("  altenmited  ")  by  suitable  ^-xtemal  condi- 
tion!!: thus,  attenuation  m».y  result  from  cultivating  an  organiti>ni  and 
aUtPwiiig  hing  intervals  to  elapse  between  the  successive  inoculationa, 
by  cultivating  at  a  teinpemtupe  at  which  growth  is  very  slow  or  upon 
media  containing  antiseptics  in  quantity  not  sufficient  to  inhibit 
growth.  Increased  virulence  in  rarer,  htit  the  bacilli  of  svniptomatic 
anthrax  nre  said  to  become  markedly  more  virulent  alter  the  addition 
of  a  little  lactic  acad  and  sugar  to  the  culture-soil  upon  which  they  arc. 
growing.  As  such  slight  variations  in  external  conditinnsas  the  above 
can  effect  such  inijjyrtauL  modifications  in  these  organiwiw,  it  i«  evident 
that  the  body  may  have  to  deal  with  them  in  states  of  varying  viro* 
lence:  the  weakei*  the  virus,  the  more  of  it  will  be  retpiired  to  pro- 
duce a  pvcn  effccL  and  viee  verid.  The  absence  of  inllammation  from 
wounds  treated  carele-^sly  or  left  to  nature  may  sonirlimes  be  due  to 
the  attenuation  of  any  organisius  which  have  fallen  ujwn  it. 

III.  Conourrent  growth  with  other  bacteria  iiiiiy  either 
incrca^  or  diminisK  ]>iiihiigenu'  lu-iioii,  and  many  fiicti^  make  it  prob- 
able that  the  presence  of  putrefactive  with  pyogenic  cocci  in  n  wound 
considerably  increases  the  danger  to  the  patient;  for  the  putrefactive 
orguuiisuiK  by  their  imtaut  products  destroy  the  grauuhilion-ti&eue 
and  open  up  the  way  of  entry  for  the  pyogenic  gerraii.  A  eorrespoad' 
ing  fact,  voucheil  for  by  ClieynCf  in  (hat  general  tubereuloeia  U 
much  comnioner  in  cases  of  joint  diwa^e  coiiiplicatc-<l  with  »fptie 
sinuse:!  than  in  cases  which  are  kept  aseptic.  Again,  it  is  (^aid  that 
an  osieomyelitis  due  to  a  mixed  infection  of  the  Staphylococcus 
aureus  and  albus  is  of  greater  severity  and  of  a-orse  prognoatis 
than  A  cflAC  in  which  one  only  nf  the-^e  organiAinn  in  prcs4'-nt.  On 
the  other  hand,  recent  experiments  have  shown  that  two  niicrobea 
growing  in  the  body  may  succewfully  oppose  each  other:  to  select 
one  of  matiy  exnniple^.  if  eryipplas  coeci  bo  injected  subctitaneously 
and  into  the  blood  twenty-four  hours  before  infection  with  anthrax 
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bacilli.  Ro  that  a  large  number  of  Kocd  &re  present  at  the  time  of 
tilt-  iiifiriitiiin,  I'ven  a  very  Iiir;»e  number  of  the  nnthnix  genus  itisiy  bo 
imii>iluce(l,  and  tbey  will  die  out  in  seventeen  to  twenty-four  bours 
without  causing  even  local  oedema.  Now,  these  two  organisms  will 
gnm  together  readily  outside  the  body,  bo  it  is  not  clear  how  their 
opiiofiitiuD  iu  the  body   i»  brought  about. 

IV.  Lastly,  it  is  probable  that  local  and  eeasonal  oonditiona  may 
act  upon  pathogenic  organisms,  and  thus  account  fur  such  peculiarities 
of  disease  as  endeniicity — greater  prevalence  at  certain  times  and  under 
cerlatii  Htiii(ir<jilierin.  coiiditioiiH. 

To  sammarixe  this  somewhat  long  aMounl  of  the  factors  concerned 
in  the  ppodm-tion  of  iuflammation,  it  would  appear  that  the  ext-itiiig 
cause  of  the  grfiit  luiyority  of  iuttaminations  which  are  met  with  clin- 
ically ia  on  organism  of  one  kind  or  anutlier,  and  this  is  e»wentiul  and 
therefore  confitunt.  Bui  in  a  large  number  of  coses  those  germ.-*  fail 
to  excite  any  inflammation  unless  assisted  by  other  conditions,  of 
which  the  moat  important  seem  t«  be  deprewion  of  the  resisting  jwwer 
of  the  tissues  and  a  large  and  concentrated  dose  of  the  organisms. 


ETIOLOGY  OF  ACUTE  SUPPURATION. —The  Hvoidancc 
of  suppuration  being  of  extreme  importance  to  the  surgeon,  the 
etiology  of  tbi^t  form  of  intbimmation  has  been  9tudie<l  with  extreme 
care  and  interest,  from  what  we  have  said  as  to  the  unitv  of  the 
proccfis  of  inflaiiimation.  il  UKiy  be  tliought  that  the  eliulogi.'  of  one  of 
its  results  rofiuircd  no  special  investigation  :  but  we  have  pointed  out 
that,  contrary  to  wliaf  we  nIiouIiI  have  expected  in  an  intense  inflaiii- 
mation,  no  fonuatiou  of  fibrin  occun  in  suppuration;  and  this  pecu- 
liarity requires  explanation.  We  may  say  that  a  cause  of  suppiirution 
must  (l)act  for  a^ulhcictit  length  of  linie,  with  (:2).sufRcient  intensiiy, 
and  (8)  muBt  possess  the  peculiarity  of  preventing  the  formatiou  of 
fibrin.  No  irritant,  no  matter  what  it)  intensity,  causes  duppuration 
if  il  act  only  for  a  short  time  :  neillier  very  slight  noa*  very  intense 
irriUinlH  caiiH!  Hupiiuration ;  and.  IsLstly.  if  fibrin  forms  and  neither  it 
nor  the  tissue  destroyed  by  the  influmtiiatinn  is  dbtsolved.  a  necrosecl 
patch,  like  that  rc.">ulting  from  simple  embolism,  would  result.  The 
question  whether  ibwte  rt*<iuiren)cnts  t-an  be  found  among  the  ''sim- 
ple" causes  of  inflammution  bas  been  much  discussed,  and  many 
experiments  have  been  iiuule  to  determine  the  poini.  i^pcaking  gen- 
erally, none  of  the  irrilanls  of  this  claws  acting  under  natural  condi- 
tions produce  suppuration.     If  intense,  the  animal  Mon  gciti  away 
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from  them  ;  irhilM  tliosc  which  do  not  caasc  pain — t.  g.  a  foreign 
bodyloJ^jed  in  the  tiMue»,  alcohol  taken  bymoulli,  or  orriinarv  cold — 
are  not  buHiciently  iiiteniw  to  uiiiise  HUppuriitiun,  no  mataT  huw  Uh'v 
act.  Bnt  there  is  still  some  unccrtaiDty  ts  to  whether  some  simple 
irritant'*  rauTiot  he  so  employed  experimentally  as  to  yield  a  differeni 
result.  Nitrate  of  silver  and  Himilur  suits  when  iiijet'ted  ibmi  nlliu- 
miiiatcs.  and  probably  soon  ceoso  to  irritate:  but  if  ^liu«  cii[irii1c«  of 
crotou  oil  or  turpentine,  which  are  not  tlius  neutralize*!,  are  plnceil 
ajieptically  in  the  suhcuiancMiua  tissue  and  the  capsules  broken  when 
the  wotind  is  »onnil]y  la-aleil,  suppuration  re«ult«,  and  no  organisms 
are  found  in  the  putf  (Cheyne,  Couiieilnian), 

SirauBs.  Klemperer.  and  many  other  recent  obgerven*,  on  the  other 
hand,  using  extreme  precautions  \o  prevent  the  entry  of  nrganiams 
alimg  with  the  needle  {e.  g.  cauterization  at  the  point  of  puncture), 
have  come  to  the  opposite  conclutnion — viz.  that  under  no  rr>ndilioiw 
do  simple  chemical  irritants  give  rise  to  tbefomuition  of  pus.  Cheyne,' 
in  summing  up  the  evidence  upon  the  question,  concludes  that  the 
differenne  of  opinion  is  due  to  the  fact  that  the  putty-like  mass  of 
slowly  tlisgolviug  dead  cells  and  tibiiu  which  sonje  ub.^ervvrs  have 
called  pus  is  not  regarded  in  this  light  by  othci's:  and  he  agrees  that 
true,  creamy  pus  is  never  seen  in  man  apart  from  organisms-  lie 
mentions,  however,  that  Grawitz  nnd  Scheuerh-ii  have  produced  acute 
a'ieptic  (free  fittm  organisms)  suppnnition  by  the  injection  of  cadavcrine 
and  piitrei>rine.  alkaloidn  se|ianited  by  Brieger  from  putrid  flesh,  which 
are  iioL  only  irnlants.  but  also  prevent  coagxtl&tion.  There  may 
he  other  similar  substuncei>. 

The  conclusion  is,  thai  in  prat^tiiuil  medicine  and  surgery  we  do  not 
meet  wirh  the  formation  of  true  pus  as  a  result  of  the  action  of  "sim- 
pie"   causes. 

Acute  euppuration  appears  to  be  invariably  due  to  the  action  of 
miu^o-o^ga^i^m!> — not  of  any  specific  virus,  about  n  dozen  "■  pyogenic  " 
germs  being  already  known.  My  far  the  most  e^iminon  of  these  is 
the  Staphylococcus  pyogenes  supeus.  which  grows  in  bunches,  moat 
rapidly  above  30^  C,  li^iueBes  gelatin  and  produce!>  in  it  on  agar 
and  on  potatoes  an  orange-coEored  pigment :  i  L  pepiontzes  energetimtly 
and  lives  in  llie  dry  state  for  weeks.  Staphylococcus  pyogeites  alhus 
differs  from  this  in  prrxlucing  no  pigment ;  Cheyne  eombai.o  the  ordi' 
nary  view  that  It  is  less  virulent  than  nurt-us.  The  Slrcptocitecus  pyog- 
enes gFOw»  iu  chttina,  ofWn  very  lung,  e<lu«ly  at  ttumiser  heat,  more 
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mpidl^'  ut  tbe  bodv-teiuperature:  it  spreads  lilllc-Oii  tht;  cmrface  of  the 
mlturt^-gmunii,  fumiit  Htnnll  wliite  coli>nii.',->.  iinil  iIdcs  not  liijuefy  gultt- 
tin ;  it  [K-'ptonizps  even  more  onergelicallv  tlian  StaplivlorncciiJ'  aiiivii*, 
ami  it  ift  found  aa.socialc<]  especially  willi  spreaillnj;  and  ditl'iisc  !*up- 
piinitiun».  whilst  the  diapliylococci  cause  a  circumecnhcd  ah^utr^. 
\Vc  luav  jterhapa  just  uUmli-  hure  lo  lh«  f^nowirv-iiK  or  uiierobo  of 
gonurrbwa:  It  (nuistti  BUppiirotion  of  certnin  inuca-ta*,  Ijut  is  iuc4i|>)ible 
of  prndiioing  nn  nbneesfl  tn  the  i^iilicnitaneouA  tliviup,  diwippeiiring 
8pe«dilv  when  iujected.  Ootrorrha'iil  bubo  is  >iaid  trt  \»'  due,  not  to 
the  guDoeoucua,  but  to  a  mixeil  lufeetioii  with  ]^tapiiylocoi:eu». 

Pruof  ihnt  thwe  orgtiniHrns  cim  cniist!  Hiip|iiir'Hti(in  tiiut  h(>en  affnntod 
as  follows :  Sirailur  operations  were  performed  wilh  nnliaeptic  precau- 
tions oil  both  eves  of  each  of  a  i*ene!*  of  rabbitji,  and  llien  one  vyewM 
iufecteil  with  pyogenic  eoeci,  chiefly  aureus;  all  tho  uKCptiu  eyes 
heuh'd  without  BuppiimiioD :  all  the  infected  suppurated  and  were 
destroyed,  except  ihose  in  which  theopenition  wus  supcrfieiiil  (Knupp). 
Upon  mail  numerous  experiiueiits  h:tv<;  been  in»de :  cultivations  of 
Ka|)hylococeus  have  been  iuoculuted  upon  the  cuu»!  and  have  led  to 
tile  fortnnlioi)  of  Kninll  iihst;iv«e».  8iniihir  citllivritioiiH  have  hi-eii 
ruhhe<l  into  ihe  nornnil  ^kin  of  the  arm.  and  have  indiieed  the  forma- 
tioQ  of  numerotirt  impcti;;o  piiAtiilett,  of  hoiln,  iind,  in  one  ave,  of  a 
Urge  curbuncle  having  more  than  rweiily  opening!*  ihrniigli  wliich 
stough»  came  away.  Lastly,  these  oi-ganisms  have  been  injecttil  luio 
the  suhtutaneoHM  li.ssne  and  abseeases  resulted. 


MODES  OF  SPREAD  OF  AN  INFLAMMATION— As  has 
been  before  remarked,  spread  of  »u  iiilhininiatinu  implit*  llie  .-ipread 
of  its  cau)>c  before  it.  ^ow,  it  is  diffieult  to  iniaginc  any  conditions 
under  wbicli  a  nui^hfiriiriil  or  a  physieal  irritiuit  nui  advauci*,  niuler 
nuittrni  eonditioiis.  from  the  spot  at  which  it  first,  nets  upon  the  body; 
and  although  it  Li  eonceivahle  that  an  irritant  chcinioal  diit^  to  faulty 
iiietJibolisui  tin  tin*  part  of  a  group  of  celln  might  K>ak  frxnn  the  morbid 
area  into  tiie  suii-oundiiig  tiswuea  and  thus  excite  a  more  or  le.-**!  pro- 
gressive inflammation,  we  certainly  know  nothing  of  mch  a  process. 
An  intluniinatiou  wliieb  i»  chiiracterixcd  by  a  tendency  to  spread  will 
be  found,  we  believe,  to  be  of  bacterial  origin,  t'luiiemlly.  «e  find 
that  inlhinimatiuiiK  Hpimid  by  eontinnily  of  tiwiie,  by  the  lyinphatii-JH, 
or  by  the  hlood-puth  :  the  latter  mode  of  udvanee,  if  not  ut?o  the 
second*  Deoessituting  an  irritant  in  a  particular  state,  for  neither  a 
gueoiu  nor  a  fluid  irritant  in  the  blood  twuld  caUH>  a  piktvh  of  itilluin- 
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Illation  at  a  (li^tftnce  fram  tbe  pniiiarT  fociiei,  but  vould  irritate  tlip 
tissues  generally.  Micro-organisms,  on  the  other  hnnd,  baving  set- 
tled at  a  spot,  can  sprc&d  tbcuce  by  ( 1 )  pushing  tbeir  wilv  along  ]hiiIis 
of  Iciwt  reHiHtance  a>*  tliey  gmw,  l)y  being  worried  f'>r  short  distances 
by  lymph -streams  or  by  leucocyies  which  have  taken  them  up,  fipn>ad 
of  ttic  inflammation  by  "continuity  of  iij<sue"  i-esulting  in  each  ca«e; 
or  (2)  they  may  be  carried  from  the  primary  tbcus  long  rlistances  by 
the  lymph-atrwim,  uBtiaJly  being  arrested  in  the  find  lymphatic  gland 
they  come  to.  and  often  exeiting  a  Peeoudiiry  inflammation  there, 
without,  HM  a  rule,  vauBiiig  any  liiiev  of  inllHiuTniUion  beiwern  the 
primary  focus  and  the  gland,  the  bacteria  passing  through  the  lym- 
phatic vessels,  but  heiiig  iirresled  in  the  sinuons  channels  of  ihe  gland, 
precisely  like  the  purlicles  of  pigment  which  may  be  found  upon  i»ec- 
tionixing  a,  gland  above  any  extravasation  of  blood  ;  or  (3)  the  bac- 
teria may  enter  the  blootl-ve-'*JiieU  ami  he  carried  aboiit  by  the  blood- 
Ptrenm  until  arrested,  when,  under  favorable  conditions,  they  will 
multiply  and  give  rise  to  a  secondary  or  metastatic  inBummation.  such 
as  we  get  in  pyaemia  in  almost  all  orgtim<  or  part^,  in  niumpsMhen  the 
teKtU  or  ovary  becomes  inflamed  :  and  perhaps  the  albuminuria  which 
arises  in  diphtheria  and  scarlatina  and  other  infective  fevers  owns  a 
similar  pathology. 


MODE  OF  ARREST  OF  AN  INFLAMMATION.— The  dying 
out  of  an  inflammation  excited  by  ono  of  the  simple  causes  is  easily 
understood:  the  causes  having  liccn  remuved,  the  cells  of  the  dam- 
aged li^ues  begin  to  cxcrt  their  inherent  tendency  to  recover  from 
Injury,  of  whi(.di  wu  obtjiin  an  evidence  in  the  recovery  of  [mnilyjtcd 
pigment-cells  and  the  resolution  of  stasis  in  the  amputated  leg  of  a 
Irog.  Dead  cells  and  dying  are  removed  by  leucocytes,  nn<l  their 
places  are  taken  either  by  new  cells  springing  from  the  normal  tissue- 
elements  or  by  leucocytes  which  ultimately  develop  into  scar-tissue. 
But  when  once  a  brooi]  of  bacteria  hait  gained  a  foothold  in  the  tis- 
sue* and  baa  begun  to  multiply  and  spi-ead.  the  inflammatory  process 
spreading  pari  pauu,  it  is  difficult  to  see  how  the  advance  is  checked. 
Clinically^  we  ttee  inflammations  apread  ra])iil1y  and  widely,  and  yet. 
perhft[«  after  causing  gangrene  of  a  large  part  of  the  body,  ihey  are 
ultimately  arrested.  The  fact  w,  that  all  the  time  there  is  a  struggle 
for  existence  going  on  between  the  cells  of  the  Ijody  and  the  invading 
paraaites.  and  the  victory  may  lie  with  either,  anrl  may  be  won  per- 
haps easily,  perhaps  only  after  a  struggle  of  which  the  issue  was  for 
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long  doubtful.      The  first  effect  of  an  inji'O'  '^  ^  cansc  dilatation  uf 
£b«  vt^^ls  of  a  part:  an<I  Lnndcrer  Riinni'iM  that  tliis  flii.«]iing  of  the 
natl  in  ofteu  fliicci;tKiful  in  xweepitig  iiwuy  furdestructiuu  <^r  eliinitiation 
fVoin  ilio  syslinn   bacteria  whirli    Imvc  st-ttteil  ntitl  bej^uii  lo  cxeroise 
their  noxious  inflttence.     If  this  iloes  tint  happen,  the  germs  will  prob- 
HIy  find  tlieir  w»_v  into  the  tissucit  and  the  iQ0anmiation  will  spivad 
snore  or  less.     Iji  the  va.»v  of  p^p'oyeuic  cocci  giving  riw  to  au  al)«^ei» 
'we  linre  H«en  (p.  2t3S)  that  at  first  a  zone  of  cDUguhitioii-necrosiiH  fomut 
round  the  microhm;  ili»t  this  is  infiltmiwi  hv  leia'DcvU'-s  from  outside 
wkiitl  by  cocci  frotn  within ;  that  it  softens  and  disappear.*,  leaving  leuco- 
cytes andcwci  more  or  less  mixed  up;  hut  that  by  the  eighth  or  ninth 
day  8e<'lions  nf  thu  ab«c*€w.«i-wall   no  longer  show  tliis  mingling  of  the 
oi)|xiHing  forces,  the  leucocytes  now  foiining  a  compact  wall  round  the 
ceiilml  fluid  (pus),  which  eontains  both  doa<I  leueocyte-t  and  the  coccii 
iSimilurly.  beyond  the  edge  of  im  advancing  erv»ipelti»  and  otber 
•spreading  itiflaininatioU!>  we  find  a  cloud  of  these  leucocytes,  no  doubt 
^Xervising  a  eorrcsiHinding  function.      As  to  the  wejipons  witli  which 
toe  War  18  wagctl,  we  dn  not  know  anything  very  exact.     It  may  bo 
^■"ai  iiic  product.**  of  the  two  clft.'*!>os  of  cells  floating  in  the  ««iiio  nntri- 
'^nt  fluid  art*  mutually  iujurious,  »nd  that  tliose  of  the  boily-t-ells  teud 
***  *"ender  [lii»  fluid  unlit  for  the  growth  of  the  bacteria.     Again,  it 
*^ay  be  that  the  bacteria.  i»  is  nsual  with  living  thingji,  Hecittc  or 
«^Xcrc-te  products  hostile  to  their  own  exii^tence.  and  tlmi  these  at  last 
**-'*'n Inula te  in  such  ({Uuutilies  as  to  check  liie  gntwih  of  thy  organisau 
^«t  there  is  another  way  in  which  microbes  ap])ear  to  be  destroyed. 
■•ofiHt  tvliich  we  Keein  to  know  something  positive.      It  Inw  long  been 
*n«jwn  thftt  micro-organisms,  like  other  particles,  are  taken  up  by 
**Mcocyi«»;  attention  was  fir»t  drawn  to  it  by  Koch  in  his  account  of 
''***U9<^*opti»cniia.     In  his  paper  on  the  "Etiology  of  Tuhen-uIosiB  " 
*^*>ch  lulvances  the  view  that  ns  the  tubercle  bacilli  are  incapable  of 
*'**>omoHon,  tbc  oommencement  of  a  tubercle  is  due  lo  the  escape  fi-om 
*  *"wiael  of  a  leucocyte  which  has  taken  up  from  the  blooil  one  or  more 
"•oorcle   bacilli.     He  expresses  his  belief.  Jbuuded  ii[>oD  nuiaeroua 
'^'♦enalions  of  mierosco|>ie  specimeuK,  that  this  leTii;o«yte  wmn  sick- 
*^.  and  swells  up  fii-st  into  an  ••epithelioid"  ci-ll,  then  into  a  giant- 
^^*\.  and  that  the  bacilli  arc  short-lived,  not  uncommonly  dying  and 
T'-'**t>pearing  from  a  cell,  but  often  maintaining  their  position  there 
y  tlie  prodnction  of  fresh  bacilli — more  rarely  of  s|)nrvs.     Lastly, 
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method.  He  found  that  a  little  cm^tacMui,  the  water-Aea  (Dapbnia 
pulcx),  Kuitablo  for  microscopic  ob»ervatioiif  waa  aabjoct  to  invasion 
by  a  riingiiH.  the  puinttil  i^pure-^  of  M'hicti  ptmetnite  'i\»  int^sttuu  aod 
enter  its  li&sues,  where  ihey  a^c^  ut  once  surmuuded  by  amivboid  cor- 
puscles like  leucocytea.  The  spore  swells,  and  ultimately  breaks  into 
fragment*,  wbiUt  the  victorious  leiicocyte-t  Uetul  to  fonu  a  ^iaiit^cell. 
All  this  goes  a  long  way  toward  proving  that  under  fiivonible  i-ii-eiim- 
atanecs  luucoeyies  may  lake  iiitu  their  substance  and  deslroy  these 
vegetable  panLsilcs;  and  it  seems  likely  tlini  the  bcncfieinl  eft«rt  of 
moist  Warmth  in  inHaniiinttion  i»  due  largely  to  the  fiict  thai  it 
increases  mignilifiii  ami  strengthens  the  army  of  leucocytes  upon 
which  so  much  depends. 

It  riiuHt  nnt  be  supposed  ihnt  glant'-ccns  are  always  dne  tn  the  irri- 
latioti  of  orfjanisms:  they  am  formed  ahout  a  jniiely  mechanical 
irritant,  as  Baumgarten  showed  by  sticking  fine  hairs  into  the  cornea 
of  a  rabbit,  with  the  result  that  a  typiciil  '■Uibcrcle" — (riant-cells, 
epithelioid  cells,  and  leucocytes — formed  round  about  them. 


CHAPTER    XXX. 
FEVER. 

DEFINmON.— The  term  "fever"  is  ordinarily  understood  to 
mean  elevation  nf  tlie  hotly -temperature  above  the  normnl.  due  lo 
increased  combustion  of  ti.-wiies.  According  To  thU,  a  jM-rson  abnor- 
mally hot  from  diminished  losa  of  heat  would  not  be  febrile;  but 
elevation  of  temperature  frx)m  great  muscular  eifort  would  be  properly 
dcscrilMKi  aa  febrile. 


TEMPERATURE  IN  HEALTH. — The  normal  temperature  of 
the  surface  of  the  body  is  always  lower  than  ihal  of  interTial  pails,  is 
lower  in  proportion  as  we  pa.fs  from  the  trunk  toward  the  periphcrj'. 
and  is  liable  to  much  greater  variations  in  consequence  of  change  in 
external  mnditions.  But  neither  in  internal  nor  in  external  |>arta  is 
the  temperature  coiinlant:  it  varies  in  all  parts  in  a  tolerably  regular 
diurnal  cvcle,  the  miuimuni  and  maximum  points  for  the  axilla  being 
lower  (.5^-2..*)'*  F.)  than  those  for  the  mouth,  and  these  again  ar* 
lower  (1.5^  F.)  than  the  corresponding  points  for  the  rectum.     The 
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extreince  of  normal  temperature  may  fnirltaps  be  stateti  at  about  97.6** 
and  Dit.o*  F.,  llic  axilla  of  an  adult  in  hculth  mrcly  Kiving  th*'  liijtbcr 
tetDperaturc.  As  a  rule,  the  tpmpentriire  t'\hcs  during  tho  dav,  ivsich- 
iug  il8  maxiinuiii  hcCwoon  live  arul  vigUt  i>.  m.,  and  falls  during  tlie 
oiglit  [o  its  minimum,  between  two  and  six  A.  M.  Slight  departures 
fniHi  UiIk  rulu  are  freiiufiit.  The  average  tcinperatiin.'  (if  iiri  ififiuit  or 
young  person  is  alightly  high<'r  thau  that  of  an  adult,  aiid  ihcrt-  is  a 
further  slight  fall  townrtl  old  age;  and  it  is  to  be  JiotLnl  that  the 
thunnotaxiv  Tuecltaninin  i»  aot  well  developed  iu  the  young,  the  tem- 
perature of  children  being  easily  raised  or  deprc-ispd  to  uti  uhnuruml 
extoni:  even  an  attack  of  crying  may  niuse  a  (listinct  riw.  In  olil 
age,  on  the  othor  band,  oxidative  proee&'Mai  ore  feehle  and  the  tcm- 
perAture  is  much  mure  entity  de|ire»8(>d  than  nii^Hl.  The  diurnal 
variation  occurs  (ypieally  in  pmple  cuntinttil  to  bed  an<l  deprived  of 
food.  The  effect  of  food  \»  to  excite  inci'fa.'H-d  mntabolism  in  the 
large  mass  of  glnmt-tiwiue  rnniiected  with  the  alimeiitJiry  tract  and  to 
cause  a  slight  rise  of  temperature:  the  taking  of  food,  therefore,  may 
quicken  a  rise  or  retard  a  fall.  Thir  crffeet  of  ordinary  exoreiiw  is 
slight,  hut  tcniJs  toward  a  rine:  *tevere  exercise,  such  n«  prnlongwl 
ninniiig,  producos  «inliiiari!y  a  rino  of  \^-l°  F.,  whilst  a  tcinpenitHre 
of  104*  \i  wiid  to  hiive  been  thus  produced.  Mi.'tit«l  exertion  tends 
in  a  similar  direction,  and  it  is  evident  that  the  activity  of  all  proto- 
pbi-sui  mij»t  do  fio.  The  greater  activity  of  all  tikiueH  Mtid  the  iH>m- 
buKtioQ  of  ingesta  are  the  most  obvinus  reasons  for  the  higher  tem- 
pcntturc  during  the  day;  whilst  the  fact  that  tlie  temperature  during 
the  iiighl  \»  lower  than  that  at  rest  during  Ibe  day  bcviii^  due  to  the 
cesiintiun  of  tii«sue-nctivitieH  not  uct.>cs.-itin'  to  life,  to  fasting,  and  to 
the  more  active  buibling  up  of  tiiwue-compoundtt  which  euu.'^e?)  hi^at  \n 
disu-ppenr.  It  lit  said  that  in  people  who  arc  in  active  work  during 
the  night  :tnd  ii.ile4*p  during  the  dav  the  nonutd  couiite  of  t^mpifrature 
is  inverted. 

The  SouroBB  of  Heat.  —  Practically.  decom]H)»iliun  of  tJie  fiK)d  \» 
tlic  sourer  of  bodily  heat,  add  this  is  ofTi-ctj:'*)  by  the  iiclivity  of  living 
tlMue.*.  Fat*,  carbtdivdnttc!*,  and  b ydroftirbrtUH  letive  the  body  as 
H,0  and  COj.  albumen  goes  out  chiefiy  a«  urea;  whiliit,  therefore, 
the  whiitc  he:tt-vultn-  of  the  former  oompnunds  is  available  to  tho 
body,  the  bent-value  of  urea  ban  to  he  Hubtrauted  from  tJiat  of  the 
albumen  ingo«ted. 

The  f»od  is  the  source  also  of  the  kinetic  energy  of  mn«-ribir  organs, 
and  much  of  this  ts  tnuuformiHi  into  beat.     Tbos,  practlcully,  the 
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wIhiIc  uf  tlio  cnvT^  of  Lhv  licart  ti|)pviin  ae  heat,  snd  m  good  deal  of 
tliat  of  the  iDUBcInt  vXwi,  uwiiig  to  friclioii  of  pnrts. 

The  more  active  tijc  mclaliolism  nf  a  tiiwnr,  thr  more  \wnX  doe*  it 
jirodutT.      MuAclc.  which  confttitiitcs  ahoiit  lialf  the  iuwk«  of  the  bAdjr. 
is  creihlctl  with  prwiiiciiig  foiir-tifth!*  of  itc  h«it ;  fur  even  at  mt  tW 
mte  of  nxirlniinn  iti   miittulc   m  liij^her   than   in   niiv  olhrr  tij«or  (aer 
effect  of  curHre-poisoning  on  tctnpcniturc,  p.  :!88).  nnd  it  is  frrmiU 
iiicTmwd  by  «xi<m«e.      Next  to  iniiM.-1e  id  heAt-pnMliiciii);  ra[«4*itT 
ootne  the  great  ginniht,  hut  thvir  fnuction  is  to  a  large  uitent  inter-  — 
fcrcd  vrith   br  fever.      It  fwvuis,  therefore,  that   in  foTcr  tlip  in 
prrMtii(-!c  even  nion*  tliiin  foiir-linhA  of  the  total  bmly-heat :  both 
health  and  discnw  they  may  well  b*  called  the  chief  "fumacpa"  hf"^ 
the  body.     The  (>u|H.<rfioiul   and  peripheral  parts  uf  tlie  body  I 
uuuli  more  brat  by  radiation  and  wtidmnioD  tboD  tbey  can  pi 
whilst  tho  opposite  is  tbc  com  with  the  internal  and  centml  parla 
ihrw  jifive  up  their  heat  to  the  hinod,  which  dixtribntcii  it  aji  it  psMc 
tbrongh  the  various  parts.     It  fullciM'tii  thiU  tbeswiftiT  the  circula 
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the  more  nearly  equal  will  bv  the  temperature  of  the  superficial  aa» 
deep  ptirtA,  the  ti-iiifH-rsiure  of  the  former  ri^log  and  of  the  latter  falV 
ing  an  the  mte  of  flow  increaiwft. 

Tbermoffenesis. — It    in  evident,  fmtn  wliat   wo   bare  Mid.  i 
iDUMdv»  have  two  functiouK — the  perfuruiance  of  work  (motor) 
the  prtHlurtion  of  \wnX  (thermogenetlo).     (Inch  of  thetie  iiuplia 
d^rfoiniKicilioii  of  fwnie   Iwdy  or  boilies  otntaineil  in  the  niiifdo; 
indeed,  for  practical  ptirpaus  ft  nnucio  may  bo  regarded  a> 
of  thc»o  bodies.     Viv  know  that  miiK'Ic.  t-vcn  at  reft.  Mtwuirb)^  O  iii~ 
gives  off  CO,  mure   rapidly   thatt   aiiy  other  tiwue.  and    that 
exchange  is  greatly  increaaed  by  cxmtruetion.      The  nature  of 
dei'oinpn&itinn  cRectoil   by  tlie  oxidation,  and  errn  llie  natuns  of 
biKlio»  split  up,  are  unknown :  it  is  poKMblc,  a^.MacAttster' 
that  a  different  i>ubi>taDce  \b  tieeomposed  in  each  of  the  two  p 
tiiennogenwiB  and  oontractioo.     Al  all  eventa,  tlu-s^*  two  fuucti 
are  to  a  certain  extent  distinct  from  rnrh  other,  the  thermogenic  fn 
tion  betng  exhaiislrd  by  fatigue  or  by  fobl  long  hrruri'  power  uf 
Iraciiou  is  done  away  with.     Of  eoitr^  the  snbAiances  dcrompoaed 
built  up  again  during  rcRt.      I^th  ftitii'tioln*  apficar  to  be  andff 
rontnti   of  the   ihtvuuei  nytilem.      Stimulation    of  n   musottlar 
eanaos  dilatation  of  itB  ve»iH>ls  ami  temporary  contrnriinn  of  a  m 
aod  IncreawMl  proiluctinn  of  lu-at.     On  the  other  hand.  puitoDhig 

'  I  iitUtoiiUn  Lortiiret,  Mrii.  ittd.  Jtmn.,  vol.  i,  \Sitl. 
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cnraro — which  acts  on  the  nerve-endings  in  muscle — paralyzi^s  the 
miiKcles  not  only  in  their  motor,  but  hIxo  in  their  tliermogeaic,  funo 
tiun :  an  uniiual  rikpHhli'  of  ni!iiiil.!iiniii>:  a  fairlv  iinifurrti  teiiipenitiire 
{homoiothermic)  thu.«  jioLsmii-il  ))euumo»  inciipahlc  of  niainuiiiiiii};  its 
temperature,  which  nrocmiirif^K*  vnrie<i  with  ihnt  of  the  Hurrrtunding 
mediiini  ( poihilolfiiniiir).  :illhuin;]i  tin-  circulalimi  is  miiiuptiirc'I  jiiirl 
rcspiraiion  at  the  nonu»l  rate  i»  kept  up.  Tlii;!.  as  MucAlister  points 
out,  ilemonsil  rates  not  onl;;'  that  the  thermogenic  function  of  nittsc-le 
depends  upon  nerves,  but.  aUo  iKal  the  share  whicli  tlie  nuii»rles  tjifce 
in  the  production  of  the  hody-hcat  is  fto  great  that  when  they  are 
eliminated  only  u  mere  fiacliou  of  the  body-heat  reumins. 

As  the  theiTno^enic  function  depends  tuy  entirely  upon  nerve-influ- 
ence, anrl  a»  the  rh'veliipmoni  of  }icai  in  alvruyi^  g"ii<K  <»>  iiuietly  in 
ntoacle.  with  frecjueni  rii^es  when  the  mu»ic*le  does  work,  it  is  plain 
thai  ft  coniitant  utreani  of  nerve-influcne?  must  be  tran«mitted  to  the 
uiutfcle.  Mac-Alister  believes  that  u  constaut  lhormu|,;enic  tone  is 
maintained  in  resting  muscle — probably  is  the  result  of  the  action  of 
two  opposing  centreit.  one  of  which  is  thennogenic  and  Hend.<  out 
impulses  (destnicti%*e  or  rataholit-)  exciting  to  the  riecom  posit  ion  of  the 
thennogenic  substance  and  to  the  develypiuent  of  heat,  whilst  the 
other  inhibits  the  destruction  of  tusuc  more  or  lexs,  and  pcrmiiit  or 
excites  it  til  rciMiir  ius  siibsLatiee.  its  impulses  being  therefore  sijoken 
of  a«  anaboHi:  This  theory  i»  constnicled  upon  what  we  know  of 
the  heart- innervation,  the  xympatheiic  being  tJie  ciitabolic  nerve,  the 
vagus  the  anabolic 

The  thennogenic  ([■aiabnlir)  fibres  seem  to  run  with,  if  they  arc  not 
idctitical  with,  the  motor-fibres,  anil,  as  we  have  Been,  they  are  simi- 
larly affe<:te<l  by  curare.  Aronsohn  and  Sachs  have  shown  that 
atiuiulatiori  uf  a  siiiall  aivii  iu»idL-  (bo  iKwteriur  end  of  the  coi-])ua 
striatum  causes  ni|»id  risL-  of  the  ivclal  tempemtun*.  which  reiicben 
its  height  in  iweniy*four  to  »eveuty  hours :  this  is  accomp&nicd  by 
increased  absorption  of  O  and  dischiirge  of  COj,  nnd  llie  urea-dift- 
charge  rii*e8  i'j  per  cent.  By  conxljtnt  gentle  stimulation  thin  tnilv 
febrile  state  may  be  maiutaineil  for  hours,  no  muscular  contraction 
being  excited  bv  interference  with  the  motor  tnirt.  nor  any  viksu-niolnr 
cliuoge.  This  s(*njs  to  nbow  that  u  tniet  of  thermogenic  fibres  riinj* 
down  iatide  the  tail  of  i1h>  t'liudiitr  nnclemt. 

With  reganl  to  anabolic  fibre.  Eulenburg  mid  Landois  disoovcreil 
in  the  motor  region  of  tlie  cortex  of  n  dog's  brain  two  arenK.  tlie 
destruction  of  which  c»um!  niiLrked  rise  of  u>niperutnre  (2.7*^  to  even 
IV 
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38.4*'  F.)  of  the  oppoaitc  arm  anil  leg.  Irriution  of  thene 
rauwrs  cooling  iif  the  limbu  on  the  opposite  «idf.  It  woultl  BiiiHBr,. 
therefore,  tliat  wt>  have  here  to  Ueul  with  a  c«Dtre  in  ogmtMit  actaua 
re&tniining  lUrrQiogencais  on  the  opposite  g'tdv  of  the  bodjr :  tin  um- 
pfmlupe  riHts  «hen  iho  inflnencB  of  the  reniro  in  rtninved.  TI»e 
uiTovt  Is  grt-ttttT  and  more  ^eneml  when  Itoth  centres  arc  itcAlroTcd. 
The  fibres  from  thiit  reutn*  iwvni  lo  psss  down  close  lo  the  great  fpu- 
glis,  tlimugh  the  crura  cerebri  and  pons,  to  tlie  nieduUn.  in  or  helow 
which  they  itoks  to  the  oppot^il^  »ide.  Setrlion  UvtwiH-u  thp  ptmt  and 
niethitia  oaiiscH  a  sitnihtr  riitc  of  temperature,  the  inhihiti>rv  influrnoe 
of  ihGM>  descending  fihnw  heing  cut  off  from  ihetiMtnea;  but  lover 
than  thi)«  n  section  injures  or  destrovo  the  viMo-uiotor  centre,  nnd  the 
U>!Vi  tif  heat  i»  now  ru  great  that  the  teni|K'rature  falU  and  tlviur-UMl' 
aboli»tni  ia  luut-h  diminished  by  the  cooling  of  the  bodv.  Even  when 
mopped  in  wool  it  in  only  in  mhnsl  imimali)  that  a  ritu>  of  tem[ief*> 
tare  oocuru  frum  removal  of  tlie  inliihilory  inHnenee  uf  the  tbrrtBal 
conicAl  centrex  when  the  vaMo-eonntrictor  fibres  are  uhto  pnralyxed 
(Wood). 

These  thermnl  inhihitory  cenrreii  act  upon  thermogenic  centre* 
the  cord,  and  deem  to  be  kept  cinHtantly  excite>l  by  stimuli  fbroof 
seDDory  nerves  from  the  peripher}*.     Ileidenhain  hasi^Lown  that  Mim- 
nlacioo  of  a  aensorj  nerve  iuukoh  a  full  uf  temiH-rature  of  the  wboli 
body.     It  is  well  known  ih&t  a  eonc-omilant  effect  is  rii*e  of  arte/ 
louu»  everywhere  except  in  the  areu  of  the  i*tiniitUted  nerve  :  the 
oulation  would  therditre  be  ifuirkeneit  and  Iusk  of  heal  fn>ni  the  akb 
incrrofled.     Stimtilaiion  of  a  t^enrary  nerve  tliii8  lends  in  two  wars 
reduce  temperature.     As  the  vaHu-moior  centre  lioa  in  the  me«lul 
Utd  the  llu-mial   inhihilory  i-enire.*  are  appnrrntly  in  the  cortex,  afta 
WClion  juitt  U'twti'n  llie  medulla  and  |.h>iim  PlJmulaliuu  of  a  scat 
nerve  idiouM  rui»e  the  blood •prcji.xii re.  bat  not  lower  the  temperat 
and  tliiit  Wooil  fVninfl  v.w  always  the  nvtilt. 

Oil,  in  the  -hmrwtl  (if  Pfti/jtio/oflj/  (Aiipwl,  1887).  wannir  adi 
cate»  the  view  that  fever  is  mainly  a  diseose  of  the  nervou»  exftt 
the  themiogfnic  centrea  being  stimulitled  by  variotMffuhslanoee  tfamv 
into  the  circulation — the  )iroof  of  ihiK  according  to  OtU  lyinff  io  ci 
fact   that  curansntion   pn-vcnt*   ibe   ilevctopment  of  ferer  under  c? 
riim)>ian<*e!(  which  wotdd  otherwim-  certainly  give  riAC  10  IC     lb  K. 
Therafu-tttir  iinxfHf  {V .  S.).   i*epl.  l-'i.  1K8T.  Ott  »ta(e*,  id 
ii»n  to  Knlrnburg  and  Landoi^  (i^ee  above),  thai  Injury  of  the 
over  the  ba»nl  gnnglia  \\m»  Utile  effect  on  the  temperfltiire.  bat  lofi* 
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of   Uie  oortcx   below  t}ie  thalami  aiits«  a  slight  tran^pnt  riite.     On 

sp«ak»i  of  four  heat-centre^t:  1.  A  tmnsvenie  section  of  both  corpora 

istriatn  cnaiteil  a  rapid  rise  to  111.'')'^  F.:  a  sci:tion  one  luillitnotor  in 

froui  of  tlie  siriiilcd  Imciv  ha;*  a  nitiiilar  effi-ct,  Imi  wxtions  farther  fitr- 

I    'wa.nl  do  tiot  disturb  the  tempcmttirf.     Lesions  below  the  striate  body 

oa.t»*e  fi-ver.      '2.  Tbv  spdt  inltrnal   to  the  caudate  nucleus,  desL-rilied 

l>^'    Arousobn  and  Sachs,  is  spoken  of  aj*  a  "  centrw."     3.  Transverse 

s«K:tion  of  the  aotorior  and  inner  end  of  the  optic  thalamua  caumes  a 

r7«.fsid  rise  of  tPiii|ieriitnrc.  followed  by  an  aliiio«t  ei|Uiilly  nipid  fall, 

'^fae  normal  being  reached  in  ten  to  :jixteen  hourt§.    4.   Lastly,  a  punc- 

I  ^ai'o  between  the  .<ilriate  body  and  the  anterior  end  of  the  optic  thala- 

u^UA<i  can.se»  a  nipid  rise  of  teiuperatiire.  with  a  slow  desconi  lo  normal 

**>i    the  third  or  fourth  vky.      The  highest  temperatures  seem  to  follow 

■'■j  ury   of  the  optic   ihalanius,   hut  the  fever  endure^  longest  after 

***j  tiry  of  the  centres  nmuhered  2  and  4,     Ott  regards  these  centres 

*"^    oither  inhibitory  or  cxcitor.  according  to  the  nature  of  the  impulses 

*»»t  tif  them  fruiii  the  |wriphenil  nerve-endings. 

^nch  being  a  short  statement  of  the  little  that  is  known  of  tlie 

'^*~vmi(i  mechanisms  ronccmrd  in  thevmogencsis,  we  must  now  pass  on 

^*~*    c-flnsider  the  control  of  teui[>vrature  (thermotaxis) — /,  .■.  the  man- 

**'^*'  in  which  thermogrenesis  or  hcal-production  ami  thermolysis  or 

^•^^^*.i-loM   are  so   extpiisitely    ftalancerl    that    the    body-tem|M*rutHre 

*^>'Hains  pmotically  constant  under  widely  different  conditions 

1?henxiotaxis. — It  is  obvious  that  the  teinjierature  of  (hu  body  is 
^^*>  exprestiion  of  the  balance,  so  to  spunk,  between  heat- production 
^*>«1  hent-h)*8,  ami  may  be  regnlated  by  acting  upon  one  or  other 
^**-<;tor.  The  tt'iu|K*raiure  is  no  guide  »«  ro  the  actual  amount  of  heat 
***T*cluc*d  or  U)«t  in  any  given  lime. 

1*hat  variation  in  beat-productioii  does  aid  in  regulating  the  tem- 

***2*^tnre  iip|ifar*  fi-om  ilie  fiiet  that  external  eold  inereases  the  abf;or|>- 

■oij  ofO  and  the  CO,  diw;hiirge,  whilst  external  heat  dirainislies  both. 

'^^'•'mnli  from  the  peripherv  renehing  the  thennal  ci>ntros  nirmg  scn- 

^^^•"JV  nerves  no  doubt  lead  to  efferent  iniiiulscs — from  the  ccntre.-t  to 

**e  tissue**— which  regulate  thermogene?is.     After  what  has  been  said 

*"^OvL*  it  will  be  8Ccepte<l  that  the  central  nervous  system  can  power- 

•-■lly   iuHuvnce  thennogencsis,  if  it  doe.<  not  absolutely  control  it. 

**"**liuugh  we  are  still  very  uncertain  !i«  iri  the  position  and  nature  of 

*'**<?  teat-eentrea  and  as  to  the  course  of  the  fibres  connvcttd  with  tliem. 

lint  the  temperature  is  appai'ently  far  more  readily  controlled   by 

^^Ciio^  upuu  the  beat-lotui.     Thus  we  Uud  that  heat  uauatst  dilatation 
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of  the  cutaneous  vessels,  swent  appeaiv  upon  Uir  imHiuie.  wul  tlie  Akta 
from  beiug  moiiitened  and  filled  wiib  fluid  bMnmc»  a  (jfttw  rondncior. 
C(iiii?«4|iiont1i|',  \n*n  of  liefti  hv  rndlation,  condilf^lioti.  ntid  evft|Htrttli<m 
the  llin.'p  cliief  wu_v.4  in  wliici)  li(*iit  15  loet  to  tlir  body — In  nintli  1 
t-rciiMfd.  I'lidiT  till*  influence  uf  oold  tlie  skin  ib  iMlr.  wliniiikm,  u 
dry.  nnd  lr>s.i  oi*  lieiit  fmui  il  \^  ivfbiced  to  a  inintmtiiii.  Next,  nw  ol 
temjicniturc  cau.'u;^  a  rUc.  and  diminished  temperature  n  fall,  in  xh 
lieart-bent«:  the  heat-lcMu  irill  vary  directlir  •»  ibe  voluntv  of 
pni«9>in^  through  the  xkiii  in  a  given  lime  if  grratpr  or  Irtw.  .  Rim* 
lemjicnitnre  inprwiw's  alsii  ibe  number  of  re^piru lions,  and  lbi»  Irm 
totlie  wnnning  of  u  larger  volume  of  air  almost  to  tbe  body-Uvn 
tnro.  and  to  ibc  evaporation  of  a  larger  rjuantitv  of  water:  ilirp 
of  temperature  act«  in  an  opposite  maaner. 


THE  SYMPTOMS  OF  FEVER.— The  e8t>ential  Hrmplom  w 
of   lcm|M^raturf   above   tbc  imnnal,   dui?   to  iiit-reiuwHl  tbt 
taini'titiim  aided  by  dlniiiii8lie<l  tbertiiolysis. 

Tbermotrenesia  iii  probably  nlwayN  incre«m>d.  whatever  the  »tage 
tile  fever.  It  i^^  due  to  iuereiuk'd  ttiuiur-mettibolixm.  tw  in  i*bowD 
tjie  facLi  thai  more  O  is  iibsorbwl,  0(1-70  jier  I'ent.  more  CO,  t*  gi'^r 
oir.  •'U>>)^n  per  C1^nc.  more  umi  Imvvtt  iJie  body,  the  uri«  acid  cS 
charge  is  increased,  the  )io1tu)h  eliminntetl  in  the  urine  may  bv : 
times  the  normal  amounl.  and  the  urinary  pigment  (<lenved 
hieiooglobin)  may  be  increased  twenty-fold.  Of  i-oune  the  bi;;Ix  ^ 
degree*  of  tiwiie-deAtruction  coiTe^tjiond  to  the  more  wvei*  dtnni^  ^ 
of  fever, 

III  spi'iiking  of  inereaiKetl  ttiermogeue»ii>  iu  fever  we  mv*n  tb«>      ■ 
febrile  patient  will   produee  inore  heni  tn  a  given  Ume  than  a  bnltte.T 
person   ujton   the  Hanir  ilifi  nnd  uuitrr  nimi/ur  rirrum»t<tmr^»  :    n^" 
ii6cemartly  mori'  than  a  hndtliy  penH)n  on  ortlinary  diet,  though  eve^i 
thiit  may  be  tfa«  cue.     The  balance  of  heat  in  Civor  of  the  frbril* 
pnlirni   ■"  of  i*<iur>4>  due  to  the  esrrtuiirt^  eombmititin  of  his  ttiBia* 

Thermolyua  i.s  usually   increnaed.  loss  of  beat   l»eing  eien**"* 
both  by  »kin  and  lungx.     In  the  early  stage  of  many  fr*ver»  of  *«•* 
oUKt.  however,  the  cnpilUriw  of  the  »kin  are  »tn.>ngly  conlncle<I.*i 
thi>  }*ktn  i**  cuuM'i|iieniIy  more  or  kw  p»li*,  )>bniiikeu.  nud  vuol.   Wii 
this  itate  of  uinttent  lostt  of  heat  in  nwrkeilly  ditnintiihcd.      Hoil-i 
diirtion  is  incmiMetl  at  this  «tage^  and   the  internal  irniperaiarp 
found  to  \k  wvortl  degrees  above  that  <>(  the  wirfaee.      C'niW 
circumetuncca  the  i^enavrv  nervw  of  the  itkin  niiturallT  conver  to ' 
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■trail]  tbti  iinpreevioi)  *ji  cuiil,  uuci  the  patient  ctuQerK  fn>u>  ohillB  or 
fmin  actuHl  rigors  or  violent  sliivcriujr  attacks,  (lio  luuscular  move- 
menu  of  which  must  give  rise  to  incivaseil  developmont.  of  heat.  As 
the  "oohl  »tage'  [^Jus-Htw  off  ihe  skin  Ijf^uoineK  rcfiliJtKb,  hot  aii'i  burn- 
ing to  tlte  touch  ("hot  sta^e"):  «iisj*ipi»tion  of  heiit  is  luarVedly 
inrreuM^il,  hul  in  itpire  of  thi<4  ihe  hoilv-tempenicuix!  cnTtliiiiiVA  to  Hhu. 
Finally,  sweat  l^][loa^s  ("sweating  ^lagL'")  upon  the  surface;  the  skin 
remnin.>>  vascutur.  is  iiioiMt  mid  full  of  fluiil,  iiml  is  tlieivforo  a  hetter 
conductor  of  beat.  The  Ioks  of  heat  aow  reaches  ito  greatest  height, 
the  loss  due  to  nidiacion  and  (^induction  bein;^  J^renl,  mut  to  this  is 
adde<I  free  evapomtion.  During  the  wild  and  hot  stages  iherinogen- 
esls  is  much  incrca-sed,  but  durin;;;  the  third  it  may  be  excessive,  nor- 
mal, or  Kubnormid.  Fre<|»entlv  tKej*e  utage*  are  not  predent  even  in 
fevers  of  aente  ousut  nud  eouniu,  but  they  are  all  iM-eu  typically  in  a 
"fit  of  ague"  or  in  an  ordinary  "rigor."' 

Ah  a  t!oniteifU*riu!f.  of  the  ri^e  of  teiiiperatiiru  (external  heat  \im  a 
similar  effect)  the  heartbeats  more  quickly,  the  volumi;  of  blood  ptu*»- 
iug  through  the  skin  m  :i  given  time  i»  increased,  iind  more  heat  is 
thus  given  off.  No  exact  ratio  can  be  Hlatud  by  which  the  ri»«  of 
polee  per  degree  of  rise  of  temperature  can  be  ealeulateil:  mueb 
depends  upon  the  individual,  <^-ipccinl1y  whether  child  or  adidt,  and 
a  good  deal  upon  the  cause  of  the  fever — r.  g.  scarlatina  raise*  the 
pulof  npR'li  more  than   typhoid. 

Beepiration  also  is  quickened — in  children  more  than  in  adulta — 
and  thus  more  heat  Ia  lost  by  warming  the  inspired  air  and  voUtilixing 
tlir  Water  vfilh  which  it  relnnim  rhargerl. 

Tbenuotaxis. — The  beat- regulating;  rocclianism  is  di.sturbi^d  and 
faiU  to  luaintain  the  balance  between  heat-production  and  hcut-lnss, 
Were  this  tralaiici;  umiiitaiiuul  as  in  health  v>i>  xhould  have  a  KUible 
leiupeniture  at  a  higher  Ifvcl  than  ibe  normal,  Bur  the  chief  eharac- 
terJHtic  of  the  temperature  in  fever  is  its  instability:  cold,  food,  excite- 
meul,  effort,  antipyretic  drugs,  all  affect  it  much  more  tnarkedly  tliiin 
the  lemiM-ratiire  in  bi-alth.  A.i  MacAUster  nays,  the  tolerably  regidar 
daily  fluctuation  of  the  temperaturp  in  fever  (evening  v\^\  and  rinirn- 
ing  fiill)  shows  merely  that  all  the  ihenrial  process***  are.  not  utterly 
di^tiiirhod.  -Mime  whicli  sire  rhythmic  in  health  remaiiiing  )>o  in  discaee. 

Ssrmptotns  due  to  Degeneration  of  TisBuee. — The  effect  of  an 
abnnniiully  high  cemiieniiurc  upon  protoplasm  is  to  damage  it  and 
nltitnately  to  induce  cloudy  .iwelling.  which  is  the  first  stage  of  fatty 
degeneration  (p.  77) ;  pntM>nri  circulating  in  the  blood  have  very  likely 
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a  share  in  pnxluoing  tliiii  resnjt.  The  Brst  result  as  regards  ihe 
nervoua  Byetem  is  ofu-ii  liuaiJHvhe,  itiahility  lo  tliink  or  to  apply 
one's  self,  geiii.'nil  slugfiisliiiess  of  iiiinJ.  Itnis  of  s(^lf-coiitrol.  hyjxni'it- 
tJiesia  of  special  seniles;  then  comes  rieliriuni.  at  first  iit  iii^ht  uml  for 
periods  only,  but  of^t^n  becoming  more  marked  aod  constant.  Vugue 
inu&ciilar  puins  are  couimoii  in  ourlv  st&gv.H:  i-vt'ii  in  tliPJr  absence 
ui)wiLtiii^ne»H  fur  exeriloii  in  murked;  itie  musde-s  yratitc  tnarkedljr 
and  their  movementB  become  weak  and  tremuIouH.  The  nervous  sys- 
tem has  a  hirge  shore  in  tremor,  and  is  re-«|inti»ihle  for  such  a  ^I'^'iuptom 
t»  coustiuit  })iukiug  at  thv  bed -clot  bcK.  The  heart,  imiong  other  mus- 
cles, fails  progreiuiivcly  in  ijuolity  and  pitucr,  und  an  it  doe^  so  iu 
beat  becomes  more  frequent  and  less  eifective.  Here,  again,  it  » 
pmbflbic  that  the  Dcrvous  system  Is  partly  at  faidt.  its  inliihitory 
inflnence  through  the  vagus  upon  the  heart  heing  inijiaired  and  ulti- 
mately lust.  Similarly,  arterial  tone  is  pi-ogressivcly  h)»t.  The 
res»nlt  of  ihc  progressive  failim^  of  llie  li«irt-force  and  arterial  lone 
is  that  the  pulse,  which  in  a  healthy  imlividual  »i  ilie  commencement 
of  a  long  fever  is  quick,  full,  and  strong,  ofVen  incltiiod  to  hardnws 
ftoao  high  arterial  tension,  bwomes  as  the  fever  progresses  quicker 
(without  any  further  rise  of  temperature),  fiafter,  nnil  fidler.  the  ful- 
BCiw  Jtnd  Moftne'ss  being  due  to  low  of  arterial  tone,  whilst  ihe  heart- 
beat is  still  strong:  the  softnewi  increases  as  the  nrterial  tone  yields 
fitrtber.  but  the  sizediminiKhes  as  the  utill  more  mpidly  beating  heart 
fails  m  fill  the  vessfb:  ultimately,  the  pulse  is  very  small,  soft,  and 
frequent  (*' thready ").  A  rising  pulse  ngjtinwt  a  steady  or  falling 
temperature  is  ilierefore  regarded  as  (/w  sign  of  a  failing  heart. 

DisresfcioD  i»  much  disturbed  and  appetite  for  solids  is  usually  lodt 
^anorexia]  in  all  acute  fevers.  Socretioa  of  the  glands  along  the 
alimeiilary  tmr-t  is  mnn*  or  Iivm  impain>d.  There  is  ucually  a  tend- 
ency to  constipatiori,  due  probably  to  sluggishness  of  ibe  inlcflinal 
tDUScle.  lo  luck  of  fluid,  and  perhaps  to  absence  of  some  of  the  nor- 
mal stimuli  Ui  cimtravliou.  Excretion,  as  tested  by  the  appearance 
of  a  salt  in  the  urine,  is  said  to  be  slow  in  fever.  The  urina  is  sntall 
in  quantity,  high-colored,  yields  copious  prceipitutes  of  urates,  and 
holds  urea,  uric  acid,  and  imiash  in  exww  (p.  2!>3).  With  ibe  excess 
cf  coloring  matter  in  the  urine  may  be  taken  the  (act  that  in  fever 
UioFT  is  progre.»wivc  dcerease  of  red  corpuscles  in  the  blood,  but 
incrwise  of  leucocytes. 

The  temperature  in  fever  varicB  greatly,  and  the  terms  slight, 
modenile,  i»nd  high  or  severe  are  wed  fMpeclively  lo  indicate  fever* 
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in  which  the  temperatiire  lies  between  (roughly)  99.60°-101*,  100"- 
103">,  102*>-10tf*  F.  Above  106°  F.  the  fever  it  called  hyper- 
pyrexia,  and  a  U-iuporaturu  abuve  tliiK  ]Kiint  endiiriog  for  any  Imi^rth 
of  tirnt'  is  usually  fnuij^ht  with  tbe  jircnt^^st  danger  to  life.  Failiriig 
to  piwlucp  death,  a  hij;h  trinptmture  1cad»  to  early  and  widcHprMid 
faltv  degonvration.  Wlion  rhe  tcuiperHnir*?  of  the  body  a«  a  whole 
reaches  lUO"*-!!!)"  F.  death  occare.  as  in  sunstroke,  apparently  from 
a  dernnipoaition  nf  the  tissuoe.  So-called  "  paradoxical  temper- 
atureo,"  even  up  to  VIS"  F..'  have  been  recorded  aw  oreumng  tn 
hy)«terieal  imlividiiaU :  often  there  has  b<«n  much  n-ASon  to  fi-ar 
deceit,  but  it  luuxt  be  adiuilted  that  the  most  careful  watvking  has 
failed  to  detect  it.  la  some  ca^uN  very  high  leinperarurett  have 
recurred  again  and  again  during  a  consi^luriihle  [lerifKJ  of  time;  they 
are  often  quite  local,  the  toinpeniture  of  the  eorrB'*p4)ndlng  part  on 
the  op}>o:«ite  itide,  for  exjitnple.  being  nonnal  or  almost  normal,  and 
they  are  acuonifwiDied  by  few  or  no  symptoms.  Wasting  especially 
is  absent.  Hale  White'  rejiunltn  these  cantv  as  of  central  origin, 
due  to  perverted  action  of  the  calorie  centres,  which  he  Rtippo»c«i  to 
be  like  that  of  the  motor  area  in  hysterical   hemiplegia. 

Febrile  temperatures  alm^jst  alwayit  exhibit  a  tendency  to  rhythmic 
daily  variation  liku  the  normal  temjierature,  being  higher  in  the 
evening  than  in  the  morning.  Soraetinieo  the  opposite  is  the  case, 
however,  and  the  Tcinperatiire  Is  then  said  to  be  of  the  inverted  type. 
When  tbe  daily  variation  does  not  amount  to  mnch  more  than  that 
found  in  health  (about  2^  F.),  the  fever  \»  termed  '^continued."  When 
the  variation  is  grenter  than  thif  the  fever  \»  '^'  remiUfiit" — hr/rtir 
fever,  whiuli  arrorn punier  chnniii-  Hupjtitnitifin,  allording  the  be^tt 
example.  When  the  fall  between  two  tnnximuin  points  reaches  to  or 
below  nonnal,  so  that  there  in  a  fever-free  |)eriod,  the  fever  i«  j*aid  to 
he  '^  intfrmitft-nt."  Of  thia  variety  "intermittent  fever"  or  ague  is 
the  type,  ib*  attacks  coming  oo  n^Iarly,  at  a  certain  hour,  every 
day  (ifttnitulian),  every  other  (t^rfiitti)  day.  or  necasionally  every 
third  {tfuiirttin)  ihty.  Thix  periodicity  ii'  certainly  due  to  corres[H>tKl- 
ing  periodicity  in  the  activity  of  the  ca*iM  of  agae.  which,  with 
almoKt  e«|ual  certainly,  may  be  said  to  be  corae  micro-orgsnifini. 

[nail  febrile  attacks  we    havf>  certain  stages:  (1)  The  onset  or 

rine  of  temperature;  (2)  the  acme  or  height  of  the  fever:  ami  (3) 

the  fall  of  tem|KTntiire  and  ending  of  tlie  fever.     The  onset  may 

be  suilden.  the  temperature  nishing  up  to  'n»  full  height  in  twenty- 

»  Mahomed.  UnM.  18SI,  vol-  ii.  p.  IW.  "  Ou^*  Ho^>.  Rfp.,  IMf  p.  ftV 
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Itiar  t»  ihirty-eix  Iioura,  »r  gntdual,  riein^  from  (Uj'  to  dsjr  till  tbv 
riiriiii*  ig  rnurlieil.  anii  lliU  Willi  tiiu-h  v^jtifiant-y  in  •-I'rrikin  iliicmm 
i(n  u>  be  more  ur  letu  diitj^uattic  of  tii4^iii.  The  Mudilrii  ()tiM*t  u  fm* 
•|iH'fiil^  nct-<>m|unietl  by  that  courruction  of  tbe  ekia-T«e»eb  ami 
■)iitiiiiti<lie(l  i<>H>^  of  lifitc  l>y  ibis  jMitli  which  inilut'i's  srii^ilitin  "f  ('"lit 
iiiid  hhtvcrin^  (rtffor),  nllhoitgh  ihc  intemai  (rm|iemtarr  in  marki-itlj 
nii'iixl.  Id  cbiMren.  iu  whom  tbe  oiitrrollintt  ixiwcr  of  the  m-nrav* 
«y»limi  iit  lesM  itevehipc-il  tbuu  in  adulo.  n  <.-uiivid)>ioti  ii^uallv  rvplarra 
the  rigor.  Thv  flail  uf  temperature,  tixi,  niny  he  cuddtii  (crisis),  anJ 
iitH'iiru[mnictl  hy  "  uritical  '  Hweatiii);  or  diarrhu:a :  iind  Mmii^timm 
thf  fall  Minkrt  fur  bolow  ihe  noniiul  (collapse  temperature),  and  the 
patient  is  in  ^t-Ht  danger  of  dying,  or  Aeiuallv  rlii--(.  rulhifi^tl.  I  hi 
thf  i>thi-r  htind.  ihf  f;dl   may  Ik-  grndtml  flyais).     ThcM-  two  nuMli 

of  viiditig  also  arc  nhaructiiristic  of  curtain  diMrasvK.     Sucb  p«tTultan 

tiiw  are  doiihtk'»!«  do|M'ndont  u[k>d  as  vt-l  unknown   pi-t'iiliiiritira 
nwlf^l  *ilh  thv.  gniwth   and  death   of  tho   fcnnouts-  which   B|t)tear 
hv  Hiv  couaeii  of  uioMt  fevcrv  running  a  "iTpical"  cotinw. 


POST-MORTEM  RISE  OP  TEMPERATITRB.— Therv  is  ra 
tun  to  believe  that  in  niany.  if  not  all  cmv.•^,  n  nligbt  ri>i«  of  tniii 
tiirv  iMX'uns  after  death  :  it  i»  more  marked  in  ihow  dying  i>iiJd«il*^ 
nr  of  acute  diseawH  than  in  those  who  periab  from  cbronic  exhaiutii 
1 1  is  iiioxt  marked  in  ratet*  of  fever  due  In  the  prmenee  of  a  f( 
in  thft  blood  or  to  some  mechanical  irritant  of  the  tbormal  ccntrHi 
paUiB,  and  in  whieb  (t«atb  occun*  with  a  high  nnd  rining  lanpsratu 
Tcianu»  i»  probably  thi!  beat  example.     The  oxplunatiua  b^  obv 
ly,  tliat  il4<uth  of  the  body  (somaUo  death),  aa  a  whole,  la  not 
pnnie<l  bv  extinction  of  fiinrtiiui  in  (he  tissues :  in  iheae  tbennogcn. 
pniL-i-vuHw  iviniinue  ftr  a  longer  or  a  shorter  time;  the  energy  (if 
deAtriKtive  meiAboli«m  varied  (1)  according  an  the  tttwnea  are  ex 
eU  or  ooniain  a  plentiful  supply  of  the   thennogenir  fitibfitance, 
(2)  areording  as  the  stimulns  to  the  dccoinpositioD  if  of  normal  or 
pathological  utrength.     Whilnt.  then,  the  production  of  beat   ciiol 
iit».  liNM  i)t  greatly  limited  by  rtwaition  of  the  circulation. 


m 


BTIOLOOT   OP  PEVBR. — The  fori?going  account  hse  aho 
that  the  rMMAtial  condition  in  fever  ia  increB»»l  tbennogcnHPa  (3 
to  increaw'l  Im-nking  down  of  tlie  tiwue*.  nn<l  (wpeeially  of  the  i» 
.dca     It  lis  \HnivMh\v  ibal   ooine  dei-ompocition  of  the  food  atx 

on  in  the  blood,  but  caiabolism  takes  pisee  almost  cntirrlv^ 
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the  tinsueSi  not  in  tlio  internal  nieilium  for  the  distrihiilinn  of  food 
and  beat.  Variouti  other  views  Iiave  bwn  held;  for  example,  that 
in  iDdammatory  fevi-nt  the  blood  wiw  heale<l  to  the  fever  teiiiperaiure 
in  itK  |tas<U):t!  tiiruu^h  the  iiiUamcd  pari,  which  vtm  rc^anlt-l  at-  u 
hest  nuuinfiictorv  (we  p.  257),  or  that  tho  fever  wa^  due  to  energetic 
coiitrnctioii  of  the  skia-vost^cli*.  which  fp'c^tly  ilitiiiiiisheil  loss,  uhllxt 
prndiii;ti<)n  remained  unaft'ec'teii,  and  heat  ccirisc*|UpntIy  accutniiliUfd 
in  the  8y»t«iu  (Tmube).  But  xuvh  a  cootractiou  of  ressels  '»  by  no 
meoDs  conatant,  and  wheu  it  occurs  is  not  «f  lung  persistence;  a  high 
tetnperntnre  ami  a  freely  swenling  «kiri  coinmonly  (Kiriir  loffpiticr: 
and  lastly.  calorimcin<:  observation!*  have  demon  iterated  the  im'rcaKed 
therinogenet^is;  and,  if  support  were  required  for  the  view  ih;it  fever 
iii  <lue  to  increased  deKlriiction  of  tiMiue,  it  is  fuuiid  \u  iIil-  observa- 
tions on  the  iireji  nnd   (.'O,  iliSL-liarfie. 

We  have  further  r^efii  rea-sim  to  believt*  that  tliormogitnesiK  in  under 
the  control  of  a  ct-rcbral  centre  or  centres,  which,  again,  probably 
control  thermal  centre;*  in  the  cord;  but  in  the  pre)«enl  state  of  know- 
ledge it  is  impi>.»»ihle  to  Kpeak  certainly  of  the  pa»ition  of  ihe^^e  cen- 
tres, of  their  fmietion  (excitor  anil  inhibitory),  orof  tlie  pailis  of  their 
afferent  and  efferent  fibn-jt.  The  effect  of  cumrizing  an  animal  (p. 
289)  would  seem  to  denH>n:*tmte  that,  normally,  heat-prod uctioti  in 
muscle,  like  eontmetion,  takei<  place  only  in  re»|>on»e  to  a  fltituulna 
along  H  Clieruml  (oatnbolii-)  nerve;  but  it  ijueK  u<il  prove  tb(>  impoHMi- 
bility  of  iiirectfif  stimulating  the  muscle  to  produce  heat.  es|>eciallv 
an  we  know  it  ran  contract  after  itM  niotnr  nerve  is  dend.  It  a  evi- 
dent, therefore,  that  eauses  of  fever  may  act  ujjon  the  lissuw*  iltrectfif 
or  indireeti^  through  the  iiert'oua  nystem  In  inducing  (he  incrcaiU'd 
iliennogenesis.  Iti  certain  caaiw — e.  g.  nervouH  nr  hi*steri«il  fever — 
it  scrnit*  impossible  that  (be  e^Ui^e  enn  Del  upon  the  tiniHUCES  otherwise 
tlian  through  the  nervouii  system:  but  in  the  uiiijnrity  of  ca:«e<i  it 
may  act  cither  way.  aud  until  recently  it  has  genemlly  bevn  awunied 
that  the  action  hua  been  direct  from  the  blood  upon  (he  tiA^iii'i*. 

Ijike  intlammatinnfl,  feveis  may  he  divided  into  the  Itifectlve  and 
Qon- infective.  The  infoctive  fevers  tire  of  course  aueh  aa  are  due 
to  (ho  multiplication  in  the  body  of  a  micro- parasite.  Thii*  explana- 
tion ifervcd  n)r  ihe  group  of  "acute  Hpecific  feverH,"  malaria  aud 
febrile  diseaaes.  in  which  there  is  no  inflammation  present,  at  k-asi  in 
the  early  part  of  their  course.  These  ronsiirated  the  old  groups  of 
IHimary  or  ssaential  fevers.  In  some  (typhus  malaria)  there  if  no 
inflammation ;  but  in  ninny  an  inflammation  appeui-»  (of  throat,  duso. 
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and  eves,  ftkin.  intestinp)  tno  lute  and  often  too  slight  to  acconnt  for 
the  fever  present.  It  nnswors  aUo  lu  i-ase*  of  fever  sacondary  to  a 
U'ciiiiiil  tlirmigli  vtliiuti  orpmitiius  liuve  uiiteroil  the  botly  nt  niulliplir 
in  it — e.g.  septic  itileetioii  atiil  pyittiiia  {tj.  t-.),  erTc«ipelus.  lymplian- 
giris;  nntl  tiip  Isrgo  jj;roup  "f  fevern  .-(PcnndftrT  to  inflammations 
(inflammatory  fevers),  pracrioally  «11  of  wliich  are  infeelive.  imii't 
be  jiicliuieil  under  the  lu-Miling.  In  moHl  nf  these  "  oeconJary "' 
fevers  the  pyrogenoua  material!!  are  manufaciured  by  orf^niuins  in 
the  body,  liul  t<tc-uliK4!il,  iiiul  are  nutt  itJtn  lhf>  hlood. 

lu  tlii>  non-infective  group  we  find,  first  of  idl,  two  wound  dia- 
eages — septic  tmumfitic  fever  or  «inip1e  wound  fever,  and  its  more 
intense  form,  iicutp  septic  [Kiis'iniu);  or  sapneuiia.  Here  the  jioison 
is  iiianiifiiciured  (lu^  is  believed)  by  septic  orjjjinisras  in  the  wound — 
outside  the  body,  whence  they  are  absorbed.  Next  we  find  simple 
traumatic  fever,  which  oTisue«  upon  "Bimplo"  injurio«  (contiisiona 
tuul  fraetuix's).  It  is  generally  ilij^lit,  nnd  the  ino»t  ]probable  explan- 
ation of  it  is  the  sbsorption  of  fihrin-fenneiit  (and  ver^-  likely  other 
pyrogenous  bodies)  from  the  neat  of  injury:  pnsiibly.  too,  irritation 
of  nerves,  by  the  injiirT,  fnicmenf.i  of  bone  or  tissue,  may  have  some 
effect  in  cauMing  ibo  fever,  but  xfrcni/  irnt»lion  of  a  senwrv  nerve 
(p.  290)  causes  depression  of  temperature.  Aseptic  traumatic  fever 
whifli  niTurs  in  iioeptie  nrninds  is  pnibably  due  to  the  wiuie  caiiH'."  as 
the  f;iTnple  trauTnatic.  Nervous  (hysterical)  fever  is  xuppotied  to  be 
due  to  removal  of  inhibitory  infliienee  of  Iiigher  over  loiter  thermal 
eentres.  or  [lerhaps  U>  diret^t  uxeitivtiun  of  the  Iwwer  ihennogeiiic 
wntriw.  It  ifl  not  very  uncommon  to  meet  wilb  irregular  tempera- 
tiirc*.  not  accounted  for  by  any  wnnnd  or  recognizable  disease,  in 
women,  and  letw  commonly  men.  whu  are  the  subjects  of  bvsteria]  phe- 
nomena. It  is  in  siu-b  that  "panuloxical "  temperatures  (p.  2fl5) 
have  been  nuted.  Again  the  rise  of  tempeniture  wbieb  occurs  in 
children,  puerperal  women,  and  other  weakly  adults  from  various 
emotions  and  other  sllj^ht  eniise."i — <-.  /j.  the  risr  which  is  so  commonlv 
foiiiiil  nfler  an  enterlnlnnient  hii.-<  hwn  held  in  n  ward — *ieeiu»  in  be 
an  example  of  nervoiui  fever. 

Tlieii  easch  of  nervous  injury  or  diseaae  not  uncommonly  oortir  in 
which  one  canTiot  help  suspecting  that  thermo-inbibitorv  ccntree  or 
fibres  arc  destroyed  or  that  tbrrmogenic  p<>ntrpi»  or  fibres  are  irritated. 
Hiile  White'  hns  brivugbt  a  number  of  siicli  ejises  togi-ther.  In  a  nHt»t 
interesting  case  of  liullet-wound  of  the  head  accompanied  by  fever, 
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not  otherwise  oxplninod.  it  was  found  that  the  motor  area  of  the  cor- 
tex, correcpondinp  lo  Eulenberp  and  Lundois'  Jient-ccntro  iu  the  do;r, 
bait  been  deslryyed.  Tlic  inhiliiltirv  itillin'iiw  id'  tliis*  centre  may 
apparently  be  cm  oil'  or  destmved  by  sudden  and  extensive  intra- 
cranial lieinovrha;»e.  by  homnrrliages,  scleroses,  and  tumors  oF  the 
hniiti.  "o  pliKPil  -At  In  dw*ti-i>y  inhiliitorA-  fibres  or  to  irritate  thermo- 
genic tracts.  It  \\a»  long  lieen  known  that  injuries  and  tnnioi's  of 
the  cervical  conU  aloii;;  nhich  mnt^t  ihenual  fibres  innitt  paxtt.  are  apt 
to  caufle  marked  fever.  In  a  jrirl  with  n  fmcture  of  tlic  ccrvital  spine 
Teak  recorded  a  temperature  uf  ISO"*  F.,  recovery  ultimal<0y  occur- 
ring: !M)tue  regard  tbitt  h»  an  instance  of  hysterical  fever. 

Lastly,  there  are  many  fever*  of  which  we  arc  i^uite  ignorant  of 
the  pathology — f.  //.  the  fever  met  with  in  various  nnwmic  states,  in 
lympbadcnoma,  and  occasional  cases  of  malignant  diMi»i»e> 


CHAPTER    XXXI. 


THE  INFECTIVE  GRANULOMATA. 

TiTi:  infective  gmnuhnnata,  whieb  include  tubercle.  lupuR,  syphilis. 
jjlanderji  and  fiirey.  lepro)*y.  uetinomycosiB,  and  rhino-seleroma.  Imv* 
nmnv  analogies  with  tiini"r:».  Tbey  all  connist  of  celU,  van'ing 
betvcen  lymphoid  and  gianl-cella  in  »>£«,  lying  it)  a  ocanty  matrix, 
and  ihi*  colbriion  of  eell-*  presents  to  llie  naked  eye  a  more  or  le«B 
delineil  outline.  The  lesions  therefore  resemble  Han-omniB  in  stmc- 
ture.  Many  of  them  develop  without  any  obvious  cause,  and  are 
accompanied  by  no  i*igns  of  inflammation  :  they  often  persist  for  long 
perioiU.  rarely  undurgoing  absorption  (e.\ce|il  gumma,  especially 
under  treatment)  or  development  into  a  permanent  tiMue.  hut  often 
degenerating  early;  and.  lastly,  most  lesions  of  this  kind  have  an 
infftiv  power.  <lissemiiiating  poitton  hy  both  blrmd  and  lymphatic 
vcKself.  In  all  these  respectf*  the  above-mentiorie<l  new  tbrmations 
reHonihle  malignant  tumor;,  hut  they  differ  from  them  etiologirally. 
In  the  cttse  of  Bome  we  know — und  there  is  gooil  reaiDun  in  all  for  be- 
lieving— that  the  tumor-like  nodules  are  produels  of  chronic  inflam- 
mation excited  by  the  growth  of  orgnnism.s  at  certain  points  in  the 
tissues.  IrritJition  is  maintained  bo  lung  as  the  fungi  pivw.  and 
therefore  the  processes  arc  often  cbi'unic.     Vascularisniion  is  iuiper> 
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feet  or  absent,  so  degeneration  is  tlie  rule,  [nfcciion  of  other  fiarte 
\»  line  to  spread  of  the  organism,  not  of  the  new  cells,  from  the  pri- 
tiiury  focus. 

The  above  diseases  are  as  specific  as  the  "ncute  specifics."  Their 
e^eutial  lesions  nuce^suril^  Lave  a  ciceidect  rc^tenihluitec:  but  the  prt- 
innry  splits,  ^^o^les  of  gencmlizatioii.  inodef*  anil  times  tif  (lcj!:cncration, 
and  the  clinical  symjuoms  t'stiihlish  the  tiinut  distinct  discasejt.  The 
tninsmiiisibility  from  person  to  person  of  »_\-pliili8  and  glnnders  U  well 
known;  experimentally  tuliercle  can  be  lran!*mitted.  and  tlie  clinical 
evidence  of  its  conimunicability  from  man  m  man  is  tno  simnjj  to 
admit,  of  doiiht.  Leproay  haa  been  acquired  through  a  post-mortem 
wound,  and  experimental  inoculation  haa  been  suceessfidly  performed 
upnn  a  criminal.  Actiuomycosi*  has  been  irangmitted  from  man  to 
aniiuali^.  The  name  adojited  fur  the  gronp  originated  with  Virchow 
and  ia  used  by  Ziegler.  It  seems  better  than  any  other  to  express 
the  nature  of  tlie  lesions — inmor-like  bodies  consisting  of  gruiiulation- 
tissue  and  locally  or  generally  infective. 

Tdbercle  and  Tdbbeodlobis. 

By  "tuberculoaiit"  is  itnden*tood  an  infective  disea**  which  is 
characterized  nnaioiiiically  by  the  fomiatiiui  of  those  small  nodolnr 
lesions  known  ai*  tubercles.  The  iliHtnbutiou  uf  theKt- Icciuns  luay 
be  (iioro  or  less  f^encral— acute  general  tuberculosis;  or  they  may 
be  limited  to  small  area*— i*.  </.  synovial  membrnne  of  a  joint  or 
pleunt — local  tuberculosis.  The  latter.  ii»  a  rule,  runs  a  muc 
more  r.hrninii-  coursi;  than  tlie  former,  ami  perhaps  its  chief  danger  is 
that-  it  may  aerve  art  a  focus  for  general  infection. 

The  virus  of  tubercle  does  not  alwayw  produce  nodules.  T^aenncc 
dividfd  tubercular  lesions  into  tlie  nodular  nnd  the  infiltrating.  In 
the  latter  cuss  a  diffuse  inHamniatton  is  Hjuud,  and  microecopic  exam- 
ination shows  ibe  presence  of  numerous  non-vfusculnr  wl  led  ions  of 
cells,  not  aggregated  into  visible  nodiiloi,  but  separated  by  an  ordi- 
nary round-celled  infiltration.  The  presence  of  the  ordin.nry  tubercles 
in  a  tissue  always  excites  more  or  less  inllatamutioD,  as  is  best  se«&  in 
seruus  mcmbraiicas. 


NAKED-EYE  APPEARANCES.  — Tubercles  are  divided  into 
gray  uiid  yellow,  lliv  tatk-r  btitig  later  stage*  of  the  former.  Gray 
ur  miliary  tubercles  (gray  grauulatiousj  arc  grayish,  scnii-translu- 
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cent,  roimdeU  l>odiets,  var^rnig  from  just-visible  points  to  noduli'^  the 
aiito  of  a  |iiii'H  herid,  ni- snnietiinr.-*  lai'^^or,  fLrni  hthI  nliot-Uke,  distinctly 
circumscribed  in  appearancf.  and  projecting!  from  tlie  surfiicc  of  sec- 
tion. Yellow  tubercie!*  are  geiKTally  larger,  sometimes  formitig 
mame»  the  size  of  a  vliurry  or  small  walnut,  and  ncifti-r  than  tliu  gray. 
Ill  some  «ise3  most  of  tlie  tubercUw  present  are  (jray.  whilst  in  others 
all  iir<>  yellow;  hut  it  i«  frotpicntly  passible  to  tracp  every  stage  in 
the  formation  of  a  yellow  from  a  gray  nodulf.  Faily  degeneration, 
commencing  oeutrally.  is  the  main  (.'ati-ie  of  the  difTerenec  between 
ithem.  The  larger  masses  of  yellow  tuberdt'  are  limned,  not  by 
iwth  of  individual  tnberclea.  hut  by  the  blending  of  soverul  tuher- 
clen  wliifh  lie  close  ton:ether.  It  is  often  possible  (o  ret-ognixe  a  nar- 
n>n  gvIatiauuA  xone.  wliidt  consists  of  uude^'eiieralt;  tuberchw  ntund 
the  eheesy  mas.-*,  and  tubercles  may  be  seen  radiating  from  the  cheesy 
forua  into  (he  aurrnuniling  tUsues,  indicating  iliat  Infection  from  the 
central  mii."*s  leads  to  the  formation  of  fresh  tuhorelcs  In  its  immediate 
m-igbhorhood.  and  these,  as  they  enlarge  and  degenerate,  fall  jnt'i  the 
centnd  inaiw.  A  yellow  luasu  i\\m  formed  is  culled  congrlotnerate 
tubsrole. 

SEATS. — The  »lcin  and  subcutaneous  tissue,  the  iiiiicotis  mem- 
branes— respiratory,  iilinientary.  and  genito-uriniiry — and  the  serous 
and  synovial  meiubruues  ore  ver}'  commoaly  iiffected;  so  also  is  the 

Fin.  89. 


A  HulUiitinlnttvl  Cetl  from  ilie  l.qtiE  In  n  Cbm  «r  Clirunic  inittil>l«,*bawlns  Ib0  Lkfy? 
Duulcr  d(  iiucIvI  wuh  Utiitbi  nucleoli.   X  100. 

pia  mater.     The  dura  mater,  the  cpcndyma,  and   the  endocardium 
rarciy  .•iuffer.     Of  the  organ.-*,  tubercles  are  frei^iient  in  the  Iyni|diatic 
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gUii'U,  luDgs,  liver,  spleen,  kidnvvs.  anil  tcatetn:   lew  common  in 
braiu  uuU  spimkl  cord,  adreaale,  uuil  |iro8tatu:  rare  iii  tliu  litiart,  i 


Fia  M. 


A  UulUnnelMMl  OclX  fruni  lh«  Luiif  lu  ■  ilur  of  Chnmlc  PhUilalt.  abowtaK  lb* 
bmarlMd  iinirMM,  which  kNooHllnDiJUi  wlih  lh«  rvtlnituni  of  lb»  niirDaiMlllMi  lads 
sruvtli.    Sovntor  (li«  pTuvcMMUS  lii  isonarctkiii  wlUi  ■nullct  iiui^lcatvd  cImdvuIa    X 

vnrr  glniiiLs  antl  pnnureas;  venp  rnre  in  ll)e  munina,  ovarim,  thyi 
iin<l  volunUrr  mumrles.     They  aav  coiomoo  in  bone,  Mpecisllv  cms 

Fro.  »l. 
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MnUwutMiM  u4  VnuwiiMl  Ovll*  ffoB  m  rtna  finr  MUImt  Tiitwntr  vt  ib«  Lmi 
niM)  fif  Aimtm  T))b«tc«lMl» :  Wt<W  KKsbM  U*  mmi  In  tb«  liDSMdUle  rieiiilir  ul 

cnH'Ntiqt  •  f^w  trmpttitlil  vImbmiIb    Th«  1«*Biilicd  ;«ix«at>  uv  iHntcUr  cunli 
lb*  Nth-uluiBof  tbctuWRk     X  n> 

]i»ux.     Tlifv  iKCur  ufjicciully  iu  cbililliooU  and  wly  adult  life 
age  i»  exempt. 
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HISTOLOGY. — On  uxa.mmin;5  microscopically  even  the  sinalltst 
visible  tubercle  it  13  fi)tiiiil  to  lio  ttiniie<t  liy  t.lio  Jij^grc^^atidii  of  more 
minute  bodies,  each  p/'WhVA,  ».«  a  rule,  i^iitjiins  llu*  tullowingc^'letiients: 
tVtiirally,  citlier  onc"  or  more  luulliuucleated  firiant-cells  (Figs.  8S>  and 
ItO)  or  some  granulftr  il6ltri«  t^urniiKideci  by  jjimil-t-Hs;  ouwiiic  the 
j;iant-celU  are  usually,  Imi  by  no  iiieaii;^  iuvariubly.  i*eeD  l:trj*t>  ci-Ils 
vtilli  big  nuclei  anil  graiuilar  prolopliLsm,  often  euUcd  epithelioid 
cella;  aud  outside  these,  again,  there  is  a  xone  of  lymphoid  elements 
«liieli  lias  no  definite  exturuul  or  internal  liiuit,  Tlie  giant-cell  or 
celU    in     many    cases    send    off    proccsmw    which     anastoiuttsc    and 
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form  an  open  netvfork  (Fig.  91),  in  which 
the  other  cells,  especially  the  epillielioid, 
lie.  The  lymphoid  cells  are  commonly  cun- 
tained  in  the  mcj^lioM  of  a  homcigonoou»  or 
more  or  less  filiHIIiited  rcticalum,  which  in 
some  cases,  espwially  in  slowly-developed  PonKni  or « Gn.r  mii(«,t 
lesiottK,  is  well  marked  (Fig.  02),  in  otliem  Tijt*rL-ko[  tin-- Lullp..ll«w- 
IB  lees  prominent,  m  others,  ogiun.  is  entirely  (.n<.-tinii^i«itb  in  tuew  nod- 
wanting.  "'"■   ^-^ 

The  above  elements  are  Jn»t  those  which  Ziegler  found  between 
bi»  glass  plate!<  in  chronic  iollammations  (p.  2tiO).  There  is  uotbiag 
s|)ceific  in  any  one  of  them — *'.  t.  no  tiiherL-le-cell.  as  was  fiimierly 
sup[»o8ed — hul  ihe  larger  fumw  are  commoner  in  tnljorclc  than  in 
other  chronic  inflammations,  perhaps  because  tubercles  are  now-t^d*- 
eular.  lu  the  pia  miiter,  it  i«  true.  tuWrt'les  are  generally  fiuind 
upon  one  nide  of  oir  surnmndiug  a  Kiiiall  vessel  lying  within  its  sheath 
and  often  occluding  its  lumen,  and  sometimm  conipres^iil  vcH^teltt  can 
be  seen  lying  between  \Uf  ontemmsl  rolls.  Km.  no  new  vessels  are 
fonnoii,  and  those  natnral  to  the  part,  unle*»  ihey  are  of  some  nixe, 
are  soon  ucdudetl  by  prei»sMre.  It  will  be  remembered  that  thu 
development  of  giutit-cellii  in  inHammatury  exudations  ocouriinl 
inversely  as  the  development  of  vessels,  ami  that  imperfect  vasrular- 
iznlion  led  to  tha'fe  degenerative  pro<-e-*»es  which  are  «o  charncior- 
ixtic  of  tubercle.  Miliiu'y  tubercles  are  »o  small  that  tbey  might 
well  lie  nourii^hcd  for  a  cinie  by  iiurrounding  vex^els :  and  one  ■■iiniiot 
help  feeling  that  this  might  continue  and  caseation  bo  indefinitely 
postponed  wore  it  not  for  the  action  of  the  bacJlli. 

.\  noU-VRwcular  lindule  of  the  above  sitniclure  in  tlie  niiatomicnl 
ohurocttTistic  of  tubercle,  but  il  is  not  microseopieatlv  diKti?iguit«h- 
able  from   the  prodnci^i  of  other  very  local  chronic  itidammattous. 
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We  bare  alrexly  (p.  284i)  iiuicl  lUat  Bauiuj^nvn  produced  trpical 
**  tubercles  "  in  a  rabbits  cornea  by  sticking  fine  hain^  into  it ;  Lau- 
lani^  fitatcs  that  m  the  lung  di«ea«e  caUM^l  by  the  Strontfylu*  rciAo- 
rum  iu  (logit  the  ova  ami  enibryoa  ouj  be  ii««n  id  giant-cdls  Kunrouod- 
ed  bv  xoDC!'  of  epithelioid  and  lyniphoid  cetU:  and  in  actinomjE'co^is 
of  aiiiiuals  an  ex»ctly  sioiilar  armn^fHieul  of  rclli«  \a  round  nmnd 
aboal  the  central  eujtinomyeet  or  futi^m  of  the  diBcaiw. 

Nor  can  the  above  stnictnre  be  «iid  to  be  constant.  For,  especial- 
Ij  in  acute  caiMrfi.  MHtn  ending  fatally.  »ouie  of  the  titbercleti  may  con- 
uat  of  f^mall  round  celK  no  epithelioid  or  gianl-ccth*  having  devel- 
oped, and  in  the  lung  the  alveolar  epithelium  oAen  enters  largelv 
into  the  oonittitiition  of  the  h^sionn.  Tubercles  visible  to  the  naked 
eye  will,  however,  generally  conmitt  of  aggregations  of  nodukse  of 
the  above  structure  (Fig.  102). 

Aa  lo  the  soiircaa  of  the  cells  in  iiihercle.  there  ha.*  been  much 
controverAv.  Mime  mainrainin^  thai  they  result  from  byperplastio 
processes  amon^  connective  li»>ne!<  (endothelitim  of  lymphatics  and 
serous  membranc!>.  advcniitia  of  ves-Bc-U.  ordinary  connective  tiiwue) : 
otherH  thill  they  are  or  devehip  from  whiu^-  wrpUHclcs;  and  others, 
again,  thai  epithelium  frequently  takes  a  large  share  in  their  for- 
mation. We  regard  Ziegler's  cxperimentR  (p.  26(1)  a*  showing  that 
leucocytes  fre[|tienLly  produce  all  the  fcll-fonnH  met  with  in  "tu- 
bfiixdes "  as  above  described;  also  the  reticulated  fibrouc  »itniraa. 
Koch's  observations  on  the  origin  of  ejiithelioid  and  ginni-cells  (p. 
2K5)  are  in  accordance  with  this  view:  an4l  we  should  ihei-efore, 
whilst  »ilmitting  that  the  fixed  connective-ti^iie  celU  ;noj/  multiply 
and  take  their  share  in  the  formation  of  these  nodulcM,  hold  that 
the  leucocyte*  air  a  proven  and  far  more  likely  source.  When, 
however,  we  come  to  deal  with  parts  in  wliich  the  third  source 
(cpithelimn)  is  present,  as  in  the  lung,  liver,  kidney,  or  testicle, 
there  can  be  no  iniestion  but  that  the  epithelial  cells  multiply 
freely.  In  a  lung  affected  by  iicule  miliary  tulwrculwia  we  find  that 
many,  cren  the  majority,  of  the  midules  dn  nnr  poA«ew(  the  lymphoid 
stnicture  above  described,  hut  are  collection!*  of  epithelial  cell*  in  the 
alve^tti,  and  giiiut  :ttirl  efiitheliold  celU  ui»y  be  pre?^elit,  foniied  u]i|>a- 
rcutly  from  nlveohir  epithelium,  as  Klein  and  Cheyne  assert.  Koch 
alno  re<;ardH  certain  pigment-containing  giant-cells  as  originating  in 
nlvenliir  epithelium,  and  qiiotos  Cheyne's  obaervntions'  on  the  pre«- 
out-e  of  giaut-cetU  actually  in  the  alveoU  in  suppjort  of  his  own. 
>  PraelitUMer,  April,  1888,  p.  310. 
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.fUuuble  as  this  origin  appcurs,  such  ol>«ei'viitions  lisnilj  prove  it : 

■*•«  have  seen  in  the  general  account  of  itiflnmTniiiion  (p.  240)  how 

<}ifficult  it  0  to  trace  ttie  origin  of  celts.     Tlie  voncluvloii  is  ttial  a 

*-  tiiUcrcIc"  8tich  as  is  doscribed  above  uri<»inates  prohablx-  from  Icu- 

csoirrtcs:  but  if  the  ipriti  may  bo  exteiub«i  to  cover  the  mmw  of  epi- 

C^clijil  cell*  wliich  rcsnhs  from  the  catarrhal  pneumonia  exeitcd  by 

chelubercle  bjicilhis  in  tbe  alveoli,  a  "tubercle"  may  be  of  epitbe- 

liaf  origin.        8ucb    a   tubercle   will    bnve  no   reticulum  and    tends 

t.€*   very  early  caseation.      Its  resemblance  to  tbe   typical    iub«rclo 

Ikes   in  its  naked-eye  appearance  and  its  etiology.      Giant  and  epi- 

tliftlioid   cells   have   been    described    as   arisitig   from  tbe  epithelial 

cella  of  tbe   liver  (Choyne^.    kidneys  (Julia*  Arnold),    and    testee 

Ctraulc). 


BBOONDABY  CHANGES. — Caseation, — Tubercle  invariably 
uuclergocB  more  or  less  faity  meiamorphosis,  ftlthough  tbe  extent  of 
tliia  varies  considerably,  and  in  wjme  cases  tbe  miilules  m»y  become 
developed  into  an  imperfect  fibroid  structure.  Tbe  occurrence  of 
r^trograJB  metamorphosis  is  mainly  owing  to  the  non-development  of 
ne-w  or  obliteration  of  pre-existing  blood-veweU 
*Hich   ikfonipanies  tbe  growth  of  the  lesions. 

Tlic   change  commences  in  tbe  centre  of   the 

n^xlule,  this  being  the  part  first  developed,  and 

*^h»e(|»ently  that  which  is  the  fai-thest  removed 

from   vascular  supply :    it  is  aUn  tbe  p^rt  at 

wltirh  the  bacilli  are  at  first  most  namcrous, 

■nd  it  is  therefore  most  expnscd  to  their  deadly 

'nfliience.    The  nodule  breaks  down  into  a  gran- 
ular fatty  debris,  so  that  its  centra]  portions  soon 

'*>comp  opaque  and   ycllnwish  (Fig.    i*3).       In 

■^^ttie  *-*Ae*  tbe  proi*ess  of  disintegration  is  rapid, 

*hilM  in  others  it  is  more  grndual.     It  is  ucually  most  marked  in  the 

^^gor  and  more  iiifl'u}f(nl  leflions,  and  hence  it  is  these  lesions  which 
***  most  commonly  of  a  yellow  colnr  and  soft  consistence  {*'ye!low 
*^a»K-wle  "). 

fibroid  Ch&ngre.-^lti  other  cases  the  retrograde  change  is  less 
*'**rli(?,l :  tbe  central  portion,  as  a  rule,  underjrof  fatty  degenera- 
*'**n  and  is  more  or  less  completely  ahsorbe<l,  whilst  tbe  ring  of  leu- 
^''*cv-t«  which  intervenes  between  the  bacilli  and  tbe  healthy  tissues 
'•*  trarmformed  into  a  dense,  contracting,  fibrous  cap-sulc.  Ultimately, 
» 


^■ 
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OiM>  or  I1m>  fJmy  Nnd- 
ule«  frgm  Ibe  l.iiatc '»  * 
Hm*  nf  AmUi  Tiibtrru 
toata.  wtilrh  l«  ti<-(i>iiitn|| 
Qpaqac  anil  tufl  In  Ibe 
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9.  mere  soar  alone  may  I'einniii,  but  points  of  Gitty  degcaeratioD  are 
froqiiont  and  iiiiiv  uii<lrr};i)"  fiirlher  chHiiges. 

It  will  be  noteii  that  tliis  '*  fibroid  change  "  is  itimply  the  encapsu- 
lation of  a  »]igtitly  irritaitt  foreign  body,  and  migbt  take  place  in 
exactly  the  itaiije  way  if  a  bullet  or  picett  of  win;  lay  in  the  cisi^ues 
in  place  of  lubcrculur  org&nii^ms  in  fiitty  detritus.  Thia  more  or 
lesfl  complete  rtpliteenient  of  the  tiiberctilar  tii^Aue  by  scar-tissue 
occurs  in  the  siaaUer  lesions  and  in  many  of  larger  nice  which  opvn 
upon  the  inner  or  outer  surface  of  the  body,  and  thus  discharge 
ihc  infective  material:  it  is  obvioufily  protective  to  the  organistii 
ug&inst  generalization  from  the  focus  in  which  it  occurs,  and  indi- 
cates that  the  ti.'Wuej*  have  gained  the  upi>er  hand;  they  have 
hemmed  in  the  bacilli  coiii[>letely.  There  is  the  wime  antagonism 
between  the  organisms  auil  the  tissues  here  oa  in  other  diseases;  and. 
fortunaieiy,  the  resisting  power  of  the  latter  is  often  sufficient  to 
enable  them  in  the  long  run  to  overcome  the  invaders — a  fact  which 
we  were  somewhat  slow  to  appreciate.  But  fretiuently  the  predis- 
position of  the  liKsucB  to  suffer  frtmi  R.  tuhrrculogig  is  so  great  or  ibe 

we  of  the  organisms  is  so  large- — iis  when  most  of  the  contenta  of 

small  cavity  which  has  just  burst  into  a  bronchus  is  suckc-d  by 
inspiration  into  other  air-tube« — that  a  widespread,  diffuse  inflamma- 
tion n-iiuhs  ;  and  the  more  extended  the  letioa.  the  more  rapidly  and 
freely  the  inflamuiatory  producls  cuHesite. 

Sometimes,  e.tpecially  in  cases  which  have  run  a  chronic  couwc 
and  in  which  the  diagnosis  may  have  been  "chronic  bronchiiie," 
hard,  glassy  bodies,  often  8p(.>cktid  with  black  pigment,  arc  found  in 
the  lung-l.i.-isue.  There  is  no  caseation,  and  the  microscope  shon-s 
the  masses  to  consist  of  sImoHt  hyaline  (ibmus  tissue.  This  com- 
plete fibroid  transformation  is  said  by  Birch-Hirschfeld  occasionally 
to  occur  in  lymphatic  glands.  It  would  appear  to  us  to  indicate  that 
the  bacilli  ore  dead,  whilst  when  cai>eation  occurs  they  have  probably 
foinoed  spores,  and  the  fatty  dfbria  remains  for  an  unknown  period 
infective. 

Calcification  frequently  ensues  upon  caseation,  when  the  cheesy 
praducl^  become  encapsuled  and  almost  all  fluid  is  absorbed :  the 
deposit  of  earthy  salts  in  this  truly  cheese-like  material  converts  il 
cither  into  a  gritty  mass  t>r  into  a  moi-e  or  less  irregular  stony  body. 
Caseous  mesenteric   glands  are  especially  prone  to  this  infiltration. 

BoftenictflT  and  Chronic  Abeceea. — Ca^eous  masses  irequeotly  do 
not  di'y  and  become  eticapsuled.  but  soften  and  break  down  into  the 
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pus  of  u  chronic  abscess;  or,  aptin.  having  bocomc  cncapsulcfl  and 
even  calcilic<i,  sufteniiig  occurtt  round  ubout  ibvm  anil  u  clironie  ubsccss 
Tonus  and  leuils  to  tla>  ili^diar^e  nl'  tlie>  dr»il  luateriHl.  Il  is  tliH 
smaller  cncupsulcd  foci,  ami  eapeciailv  lho.-te  whicb  lie  deep  in  ihe 
fliibsUnce  of  organ-s  that  become  dry  nnd  calcifi«l.  wbilxl  tli«  cxtcn* 
xive.  diflutte  Itwiorit  and  tho^e  lyJti;;  near  a  okin  or  mucou!!'  Murfuce  tt>tid 
to  soften ;  in  other  words,  (he  less  the  resistance  of  the  lissuc*  to  the 
iufoctive  process  ur  the  greater  their  pnmenww  to  he  irritated  by  tlie 
tubercular  orjpmism.  the  tifreatcr  is  the  tendency  to  softeuiii;;.  It 
iweins  likely  that  it  is  to  this  irritation  of  the  tiwiuej«  thai  the  exuda- 
lion  of  fluid  into  the  cheepy  maj«s.  which  dmuxu"  Ihe  latter  into  a 
chronic  abscess,  is  due:  for  an  exaininutionof  the  "pu.s"  of  a  chronic 
abseees  hhows  tha-t  it  consists  chteHy  of  fatty  gninuh's  Hus(>eiidt'd  in 
fluid,  with  hfre  and  ihere  a  fattily  dofreneratcd.  jirnnulnr  leucofvte. 
'Hie  fluid,  therefore,  i»  quite  difTerent  micro8copica.lIy  from  that  of  an 
acute  abctretwi  (p.  lio).  iirid  it  differs  ulso  to  the  naked  eye.  being  geu- 
erally  whiter  and  ihinmT.  iiinl  it  nfti-n  contuiii;*  (Uiitly  masses  which 
may  be  either  gritty  or  rendereil  solid  by  calcifieutiun.  Being  foraied 
by  the  »u«pe«nion  in  an  albuminous  fluid  of  fatty  particles  derivetl 
from  the  fiitty  degeneration  of  cells,  the  "  pus  "  of  chroDic  abscesses 
ha«  received  the  name  of  "  puchologicul  milk."  The  enormous 
majority  of  chronic  absecssrs  are  of  tubercular  origin.  A  tiilwnde 
forms,  spreads  and  softens  as  above  described,  the  originitlly  firm 
swelling  beiMiming  muix'  and  more  fluctuating  as  the  softening  pro- 
:  BO  chronic  is  the  proix'ss  that  there  is  oRen  no  8ign  of  inflam- 
ation  ("cold"  ahiwess)  until  just  before  bursting,  when  the  tense 
skin  where  it  is  pointing  bL-ci>meA  red,  sliiny.  and  thins  progrpssivi-ly, 
and  ultiiualety  the  epidermis  burets,  allowing  the  cavity  to  dis^-hargc, 
itit  contents.  The  wall  of  snch  a  «ivily  is  lined  by  »  thick  hiyer  of 
[nle  purpliKli  grunulatiou-tissue,  in  which  are  yellow  foci  as  u  rule, 
and  it  is  so  loosely  adherent  to  the  surrounding  tissues  that  scraping 
with  a  shar])  sjwon  easily  detaches  it  and  brings  it  aw,ty  either  entire 
or  in  large  pi<^ei>s.  The  ii<<sMcs  beyond  it  are  luH  intilirated.  It  is 
very  important  that  the  wall  shuuhl  be  removed  from  sucli  absccsM-s 
and  the  base  from  the  ulcem  resulting  from  their  bursting:  for  the 
granulation- tissue  is  infected  by  the  tubercle- bacilli,  ami  will  continue 
to  eaueate  and  soften  in  s|H>ts,  and  jierhups  slowly  to  invade  sur- 
rounding parts ;  &t  all  events,  healing  is  impassible  until  the  dis- 
eased layer  baa  been  cast  off  and  healthy  granuUiion-tiemie  hae 
rejiluced  it. 
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TIiiM  Jiccoimt  or  Uie  forinaiion  of  a  chrciiiic  abscess  lioUis  good 
Trhcrever  sucli  may  appear :  in  the  subcutaneous  tissue  (subcutft- 
neous  Btrumous  nodule,  w  common  inclntdrcD):  in  a  Ivmplmlic 
glaiiti,  lliu  '•  siruuiuua  aljsut^^i"  jftr  excflUnvr ;  in  tlie  lung,  where 
sooner  or  later  ii  bursts  into  a  bronchus,  disclmrgea  its  contents,  nnd 
forms  II  "cavity"  or  "vomica;"  in  rhe  thickeiiwl  svnovinl  mcm- 
bi'Hne  of  a  srrnl'iiluUR  joint  (white  swelling) :  ur  in  a  hone,  si"  we  ^w 
in  caries  of  the  spine.  The  chronic  abscesses  vhich  arise  iu  codqoc* 
tion  with  deep  hunes.  espt'cially  those  e)f  the  spine,  an-  fretpienll^v 
culled  gravitation-abscesBes,  hccnuso  tlic  pus  often  run*  long  dis- 
tances among  ihe  soft  parts  befiire  it  i-eaclies  tliesurisce,  ami  Uinuallv  in 
11  direction  towai-d  the  feet.  Bui  extension  bYnomeuucnlnavH  uccnre 
in  lliiii  directiiitt.  unii  if  it  is  occurring  it  is  not  nrrestcil  hv  plncin;;  the 
iwticnl  in  tbe  liurizontjil  posirioti :  we  niny  tlierefwre  conchide  thai  in 
these,  as  in  all  other  cases,  the  pus  sprcids  in  the  direction  of  least 
resintanee,  and  lIuU  gvavicv  hns  little  to  do  with  il.  Tnsitiinces  have 
heen  recunlerl  of  ahst-ess  starting  from  tlie  luwer  dfii-sul  or  lumbar 
spine,  cnierin;;  tht*  nhcath  of  the  psoas,  causin«r  gnulual  ahsoi-ptinn  of 
it.«  ninsciilar  fibres,  working  its  way  beneath  IVupart's  ligitment,  ink- 
ing the  course  of  tlie  profunda  artery,  paj^^ing  through  the  abductor 
nia^nuK  into  the  popliteal  space,  thence  between  the  superficial  and 
deep  posterior  Icf'-muscles,  and  pointing  by  the  inner  mallcoliis. 
Suith  an  ahscejts  is  contained  in  n  dense  fibrous  sheath  formed  by 
influuioiatory  tliickeniny;  of  the  natural  connective  tissue,  and  some- 
times strong  enough  to  be  dissected  out  and  dried.  The  cavity  is 
croHrtcd  by  siomisli  ImncK  many  of  which  eontiiin  vessels,  so  a  finger 
introduced  during  life  must  not  reiir  tlioni.  Th«i  inner  curlHCe  of  tlie 
cavity  is  but  slightly  vascular — the  contrast  between  the  chronic  and 
acut«  abscess  in  this  respect  being  very  nuirked — is  u-nually  coaled 
with  a  cheesy  dejiosit  of  irregular  ibickness.  beneath  which  lies  a  vury 
thin  layer  (as  a  rule)  of  granulation-tissue.  At  the  upper  cxtreiuiiy 
is  the  disense»l   bone — the  fun*  H  nru/o  nmhrtiin. 

Tn  the  pus  of  iliese  abscesses  no  organisms  enn  he  discovered  bj 
the  means  at  present  in  use.  yet  the  pus  is  infective  and  produces 
general  Inbercitlosis  when  injected  into  animals.  Probably  the  s|K>reii 
of  H.  liiherculoiiif  are  present,  but  we  eannol  stuin  theiu. 


RESULTS. — Recovery  may  occur  iiflcr  the  ilischarge  or  complete 
artllieial  removal  of  all  tubercular  tissue:  henltliy  grnnulntion-t issue 
then  springs  up  ami  deveh>|>s  into  u  sear,  filling  up  and  drawing 


Tvnr.nci.E  axd  rvnEncuinsts. 


309 


I 


logetber  tLc  cavity  of  the  abs<!C93  or  ulcer.     There  is  always  loss  of 
gn  bfltancc. 

The  condition  tcDown  as  obsolescence,  in  which  the  cuseous  foetus 

is  8iirroiin<le*L  hy  a  Jcn^ic  (i)>rous  i:il|)su1c,  often  with   radliiliiig  bniiils 

patbtiiig  from  it  into  the  anrnirtmling  lissiicfi,  »s  we  commniily  see  iii 

<he  apiros  of  luD^.  is  often  n  practical  cure ".   but.  theorelicilly,  it  is  not 

one  unless  til e  tiiherciiliti'  vims  lia-t  (lie»i  M'  Iins  liecn  destiove<l,  for  no 

long  as  it  lives  il  may  at  any  time  be  carried  from  the  fucus  iulo  tho 

»y»iem  at  Ini^e. 

Lastly,  death  freniieutly  rwitlts  from  tiiherciihir  procesfies,  both 
jB^neral  ami  local.  The  acute  genera!  tuberculoses,  affecting  chiefly 
zueninges,  lungs,  anil  peritoneutD.  kill  by  their  general  toxic  effect,  by 
fev*r.  ami  by  iriterfercuct?  with  iho  functions  of  vital  parts — e.  if.  with 
tlxose  of  essential  cerebral  centres  by  the  compression  of  the  effusion. 
Ohmnic  local  tuberculosf.t  kill  cither  by  l«Ading  to  a  general  out- 
l>r««lc  or  by  exhauslion  frono  fever,  pain,  ami  profuse  and  prfjionged 
disohargc,  all  being  most  serious  when  any  abscesses  or  sinuses  arc 
Coptic.  Indirectly,  a  tubercular  procese  may  open  llie  door  to  eome 
infective  wound •di.'wwe.  such  &ii  crysipehLi  or  pyaemia. 


ETIOLOGY  AND  GENERAL  PATHOLOGY,— In  1857,  Buhl, 

*ho  had  notired  ihe  very  freijUfnt  prenMicc  of  one  or  more  caaeoua 

foci  in  caiiea  of  general  tuberculosis,  and  who  had  described  also  the 

IocaI  infection  which  often  occura  round  such  foci,  promulgated  (he 

*i©w  that  a  poison  capable  of  giving  rise  to  tuberculosis  waa  gcuerated 

Ui  the  process  of  caseation  of  the  produces  of  some  simple  inflammation. 

CoKpation  was  essential  to.  and  was  the  cjtuse  of,  the  development  of 

tbe  rims.     From  the  centre  of  its  development  the  infective  material 

Wiglit  "pread  to  the  neighboring  parts  or  to  parts  at  a  distance.      Vlr- 

•^ow,  however,  pointed  uut  that   cawalion  occurred  iti  new  growths 

^d  under  circumstances  in  which  nil  connection  with  tubercle  could 

tip  nr-^atived. 

In  1843.  Elencke  induced  extensive  tuberculosla  oi  the  lung8  and 
livor  ta  rabbits  by  inoculation  with  portions  of  miliary  and  infitti-ating 
tubercle  from  man.  btit  he  did  not  pH^ll  his  eoneluKtoiia  hnnie. 

In  iJkio,  Villemin  made  numerous  experiments  with  suitable  con- 
trolHMiwrtmentA.  and  fteemed  to  hare  clearly  demonstrated  the  infective 
hataro  of  tuberculosis.  He  placed  tubercular  material  beneath  the 
*«in  of  rmlents.  and  general  tubercle  developed  :  he  believed,  there- 
fore, thai  tuberculaiiH  was  a  disease  lUie  to  a  apeiiific  poiwin  cuniained 
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io  ibe  foci  of  the  disensc.  Hin  c*x{>crimc'nu  were  repeateil  hy  Cohn- 
heiii)  »ii<l  FrSinkel,  Wilson  Fox.  Snodcnton,  and  others,  vho  found 
that  tuberctilosin  couUl  be  induced,  uut  only  bv  the  iuocuUtion  of 
cheesy  mnceriul  which  was  nut  iuhereu]»r.  but  uli^ti  by  itiduving  simple 
inflammation  by  the  inBertion  ofsctons,  of  VBrcino  vims,  bilit  of  cork. 
paper,  etc.  Sanderson,  however.  <'nn('liide4l  thai  iiolhitig  iniluceil 
tubcrciiln^is  with  such  ceiiainiy  at*  uiHieriHl  laken  from  an  tindoubt- 
edty  tubercular  Hource. 

Klebs  pointed  out  the  possibility  of  the  cuiirjimiriatioi]  of  the  sup- 
posed simple  material  by  tubercular,  for  at  that  early  dale  precautions 
were  not  very  stringenl.  It  is  probable,  too.  that  in  many  ca««. 
wbure  eeptic  uiateriuls  were  used,  ibp  jinicew  induced  was  pysmte. 

In  proof  of  the  inith  of  Klobs'  objec-.tion.  rolmheiin  failed  to  nbtaln 
positive  resiills  with  iiiin-tiibewuhir  ninterifil  in  Kiel  and  ItresUu.  his 
previous  cxperitnenta  having  boon  made  in  the  piithological  institute 
at  Berlin;  and  Friiiikel  alsd  fnileil  in  a  private  house  in  the  tfunieeitv. 
Then,  in  »  ukoincnt  of  in-spiniiitm,  »s  Kiwh  snvK.  (_'ohnheim  and  Sal- 
omonsen'  selected  the  aurerior  chnmher  of  ihe  rabbit's  eye  as  the 
point  of  inociiifttion.  !!ere  ibe  results  of  the  inocnlfttion  could  be 
watched  from  day  to  day.  and.  as  prii:iary  t^pontaneouH  tuberculosis 
of  the  iris  has  never  been  seen  in  rabbits,  the  |)ost^ibility  of  this  could 
be  excbided.  It  waj*  ihus  proved  thai  whilnl  inwTirlation  of  non- 
tubercular  material  into  the  anterior  chamhtT  of  the  eye  failed  invnri- 
ably  Io  induce  tuberculosis,  the  inoculation  of  tubercular  roaicrini  pro- 
duced tubercle.«  in  the  irin  and  in  the  body  at  Urge  a  little  later.  The 
proof  of  the  infective  natiii*e  of  the  tubereulnr  pmress  was  ahsnlute, 
and  it  iras  funher  shown  that  tubercular  niaferiHlK  from  widely  differ- 
ent soun-eit  cantalited  the  iiame  vims.  Tappeinor  CAUsetl  dogs  to  inhale, 
daily  for  fourteeu  dava,  tj  grainiues  of  lubertular  .-puta  ilelivered  dur- 
ing six  hours  from  n  Hpray  into  a  namtw  bnx  conUiuiiig  the  animal: 
all  beearao  tuberculous,  the  twenty-third  day  being  the  earliest  upon 
which  tuhercles  were  found.  These  and  other  facts  caused  many  to 
regard  tubercle  a*  a  specific  infectious  diwase;  Oobulieim  adopte<i 
the  view  wannly.'  and  reallv  sketched  out  the  etiolog\'  of  the  diwaw 
(Koch). 

Many  of  those  who  held  thi»  belief  su.«pceted  that  the  virus  wua  a 
v^etable  parasite  and  searched  for  it.      KIcIms*  Srhliller,'  and  Tous- 

)  Virdioyft AtAu.}jj%\\.  p.  3M. 

*1X  TvberfnJnae  c.  Slniuikuntt  d.  h/ffiiowidtre,  Ifl'Il. 

> /Vof.  med.  WMlufh,^  1877.  <  JJ.  fiinifl*.  -.  Tihtri.  OtlmUeiihn,  18B0. 
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uiDt,*  cultivaunl  a  cot'cus  form  from  hutnan  nibercle,  and  produced 
tiibyrculosis  by  iuoculation  «f  auiiuals  with  it.  Schiiller  found  lliese 
coed  in  cdrouicallv  inttamed  synovia)  mt'mliniiHw  ilihI  liii;»s-tiilicrirlu». 

Aufrcclit'  stated  timt  theeontrt-H  of  mbcrcles  consint.  not  of  cnseous 
luaterial,  but  of  cocci  singly  and  in  chains,  and  of  narrow  rods,  Kalf 
Kt  long  again  \\»  broad,  and  closely  rt^iteiublin};  antlinix  bacilli  iu 
appearance,  stained  by  fucfaHine  (iu  too  weak  a  tioluiiun  to  stain  Kuch'» 
bacillus). 

The  next  publication  wns  Koch's  pfifiior."  IJy  a  specini  process  of 
Btainiiig  Uu  first  demontttrntcd  the  consluul  prt.'eience  of  peculiar  hiicilli 
in  11  cases  of  ncnto  tuberculosis,  12  of  checHy  broncho- pneumonia.  1 
of  tubfn-ulivr  hodiile  in  the  braiti.  und  2  of  inlcsliiml  inbcn-uloiiis  in 
man:  10  eases  of  pci-lsucht.  and  ca^^es  of  BpontRncous  tiibcrt^le  in 
monkeys  and  otlier  aninuiln,  were  invcsiigatcfl  with  n  like  r&iult;  and 
finally  the  bacilli  were  fotind  in  a  lar;;e  number  of  rodents  and  five 
oats  na'lificially  infected.  As  proving  that  the  tuWrcuhisiK  ivsuUed 
from  the  inf>cuhitinn.  and  wax  not  accidental,  we  have  the  invariable 
coincidence;  the  more  rapid  developmeni  of  the  artificial  than  of  the 
spontaneous  tuberculosis;  the  early  infection  of  the  j:li»nd«  nearest  the 
ffeat  uf  iiiucululluti.  wlii-reas  the  bronchial  j^UlekIn  usually  cnliirgu  tii-jtl 
in  spontaneous  disease:  and,  lastly,  control-cx]>eriments  in  which  nni- 
mals  were  ir<>ated  exactly  as  inoculnt<>d  animnls  were,  Imt  no  living 
bacilli  wore  iniruducmi  and  no  tuberculow.-*  occuiTed. 

FinaJly.  the  bacilli  were  cultiratcd  at  37^-38°  C.  in  bl»nd>senna 
fttcrilizcd  and  renilcri'd  xotid  hy  a  special  pmcewi:  after  pawing  through 
many  flasks,  those  bacilli,  suspended  In  distilled  water  and  injoctt^d, 
produced  tuberciiloais  as  surely  as  tbe  original   material. 

Tbeae  results  have  been  fully  confinnol.  wsjiucially  by  Cheyne.* 
and  there  is  now  no  doubt  but  that  they  are  absolutely  true. 

With  regani  to  the  cocci  I'lmnd  liy  previnuH  obwrver»,  they  have 
not  boon  found  by  the  roost  eminent  workers  in  the  field  of  micro- 
organisnui  except  in  cases  of  '"inixeil  infection" — i.  e.  cases  in  which 
both  luliercle-bacilli  and  vih'*'\  haw  been  innnulaliHl  u|hiI)  the  hjuiii* 
iiidiriduol:  and  t'hoyno.  who  obtained  material  from  Tousanint  for  a 


•  Omplft  rem,lu»,  IftSl.  ■  BOh.  MUlheU.,  18BI. 

*"D.  .f:iioI<ipe  d.  T<iliercnlt»e."  fin-f  klm.  IPoflurkr^  No.  IS,  t89S.  llw  yrn^n 
(ifi  (he  mine  •iibjivt  in  lliv  Mitlhril.  nu*  dem  (^tmntHwilMimtt,  ydI.  H..  1S94,  imnvUlvH 
In  i]i«  NvM  Srd.  Sot'.,  "  Micro-par^Uw  in  Disease,"  a  fuller,  uid  »limili)  Ixi  rend 
\>y  111  I. 

'  Praaittatur,  April,  1^)82. 


f|2 


TffF  rNFFCTTVB  ORAyVLOMATA. 


lull  invivsiij^iition  of  kit  rc^ultii.,  wan  unable  lo  confirm  them  in  tk 
FBlightwit  tlvgree.      On  tlit-  conlran',  Kix'li's   B.  tHbrrt-uloniji  *■* 
ou\y  urgaQicru  lie  cuuld  deiuuuiitriiut  in  tubercles  artificially  iuil 
by  Tuuwiuitit. 

We  un-  therefore  jiulificd   In  believing  that  B.  fuhri-cuUiM  i» 
cauM.*  of  nil  tubercular  prttccfwes.      It4  prv^uDCc.  at   least  iu  the-  a 
nXa^vfh,  rather  thau  any  uniituuiical  slrurtun.*,  mui>t  be  tb«  c«rnti  ^^^ 
chiirsL'tmxtic  of  luln'irli-. 

Cbaxacteriffdcs  of  the  Bacillus. — The  bocilloa  in  ^-Aju  Ung,  vr 
thin(^i  length),  iixitionli^is,  rountlexl  nt  tht- eniU.  uiKlgeitenilly  a 

bcadt'd^-vleur  apat>  (four  tn  v'lg 
alcomating  with  *«tainti]  | 
Thoy  art-  a»iially  Hinii^hu 
may  b«  curved ;  they  occur  ai 
but  rameiiiues  iu  pain.  Multi 
auion  \»  very  fthtw.  and  ta 
plfux'  by  divbtiou  and  by  •! 
formation.  .\»  a  nil**,  tbcy 
found  in  the  cell.ii  of  tlic  tiil>«r>«2=^/«, 
espevially  ^lunt-i-cltf).  Tlivy  ^mmr$ 
well  i>hown  in  ibe  accompany 
drawing,  niadt  from  a  fpt'cirm^  *t 
kindly  lent  mc  by  Mr.   Watoon  Cbeyne  (Fij*.  1*4). 

Growing  nnly  at  high  trmperaturos  (>S0°-41^  C),  they  proh^l-^'v 
do  not  multiply  oataidc  the  body,  but  lire  n  wholly  panuiilic  Iir«?—  ~ 
unlike  aiithrat  iMcHli,  for  example,  which  jirc  imly  oc<suM«nallT  |»*a»~»- 
Hitic,  multiplying  in  the  body  by  fuu>ioD  only,  and  rM|uir)ag  to  Tt%c^^*^ 
lliL-  oiitiT  :ur  to  (xiniplete  their  devflupmi^ntal  cycle  by  n|inre-f«rtuati<»**- 
Itut,  although  they  cannot  multiply,  they  can  live  for  u  long  t**""* 
extr<mid  to  the  body,  having  lieeti  found  by  Kiscbcr  and  ^hiU  •"' 
nriiuii  their  virulonoe  after  forty-three  days  in  putrid  apatum  ^^'^^ 
after  mie  bundrf<l  and  eigbty-nix  in  the  ilry  »tale^[N.'r)ia|M  rv 
longiT  when  the  bacilli  coniain  wcll'develo|wd  spores.  In  put  *~*' 
fluids  they  ciiuhl  not  long  hold  their  own  agaimtt  the  iapidly-mi>* 
plving  HOfttir  itrgiiniMUd.  which  are  .iiMtiiilly  adujitetl  fur  the  ontiu* 
eonditioiu*  extertml  lo  the  body.  It  in  in  the  Htatf.' of  "duM*'  that 
■re  DKMt  likely  lo  meet  with  luberck'-bacilli  in  our  surmundiia 
and  obviou-Oy  this  ia  the  state  in  which  they  are  most  fit  to  ca 
frc*li  infection. 

WitI)  rcganl  to  the  ori^n  at  the  tub«rcle-baoUlU8  frofu 


Tubrit'lc   UocllU    In  aiBMt^xU.  ttaai   Tu- 
tenoknla  tit  tliine-    X  ttA 
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utin-pathogenic  form,  although  it  would  seem  that  this  must  bavc 
uccurreil  at  some  time,  uit  ulhtr  bactfrium.  eveu  uniler  sucb  favoraMe 
uonditionb  us  ibe  boilies  oC  rahbils  ami  ^iiim-a-iii^s  jinworil,  biis  been 
fouml  to  (Ic'vt'lop  uiiy  of  thL-  pceuUnritiesi  of  the  tubt'ivuhir  orgimUm. 
Nor  are  there  ftt  prt'sent  any  facts  known  as  to  (rtrniitn stances  iincior 
which  ibtt  virulence  of  lubeinilar  virus  can  be  ]no<lificfl,  increasod,  or 
attCQuatt-'d:  neady  two  yeaiV  cultivation  external  to  the  hody  caiiseii 
no  uhangt'  in  the  latter  ilirectiuii  (Koch).  We  luust  conclude,  there- 
fore, ihul  these  tiihercubir  bacilli  at  tlie  present  diiy  never  anse  (/^ 
HdV",  that  tliey  can  niiilliply  utdy  in  the  body  of  man  or  somenthor 
auimul.  and  that.  cuu.xe(|iicntly,  th«  bacilli  which  cause  a  fresli  infection 
conic  either  directly  or  indirectly  from  puine  tubercular  individual. 

OhvioMsly,  all  raww  of  tnliirt'iilur  <liseiu*e  in  man  are  not  enually 
snitaMe  for  diBseminatioii  of  the  virus.  This  may  he  eliminiited 
with  (he  sputum,  the  feces.  \\w  iicine  (in  urinary  tnbei-ciilasis),  and 
discburgei^  from  tubercular  ulcere  and  abBcesses;  but  ouly  the  firet 
source  its  likely  frcniuenlly  to  lead  to  infeclion.  When,  however,  we 
oonKider  that  about  onc-KCvenih  of  mankind  die  of  pbtliiiiiA,  and  that 
ill  all  ou^e?  ill  nliich  cavities  foriu  the  patient.'*  for  neeks  or  month? 
are  expecloniting  large  (juantities  of  bacilli,  we  see  that  this  one 
source  is  capable  of  keeping  up  an  ample  supply.  Tin.;  bacilli  expelled 
by  c-ough  wiib  «niall  jmrticlcs  of  mucus  may  be  direclly  inhaled  by  the 
healthy:  but  spuiuni,  which  dries  np<m  hamlkerrbicfs,  bed-clothes, 
and  woollen  garments,  thence  to  be  detachc<l  as  duBl.  appears  to  be 
the  most  fertile  source  of  infection.  Bacilli  Ibuml  in  the  air  are 
usually  adherent  to  some  bit  of  vegetablo  fibrv,  hair,  or  ejiiitermi*. 
Tubercular  disease  in  animals  docs  not  seem  to  In*  a.  frefpiont  fource 
of  infection  to  man.  They  produce  no  sputum,  and  few  or  no  bacilli 
are  expelled  from  iheir  lungs.  Bacilli  are  not  fi-cipient  in  ibcircxci-eia. 
The  milk  of  tubercular  animals  may  give  rise  to  Infection:  but  as  it 
contains  bacilli  only  when  the  mammic  are  tubercular,  and  a.s  this  Lh 
not  often  the  case,  milk  is  probably  not  n  very  frequent  source  of  the 
disoa-Hc  in  man.  Lastly,  tliere  is  the  possibility  of  infection  through 
the  alimentary  canal  fwin  eating  tubercular  nieaL  This  can  undoubt- 
edly occur,  a."  has  been  proved  by  feeding  animals  on  tubercular  fle.»h  ; 
bnl  many  things  miliiiite  against  it.*^  occurrence  in  man,  in  whom  prl- 
tttmry  inlestinnl  tuberculosia  is  not  at  ull  common.  The  flr^ih,  if  vis- 
ibly disea.'ied,  is  ut^iinlly  it'jected;  it  is  usually  niL-ird  above  100"  V.. 
before  being  eaten ;  the  diwiuse  iu  iiuimals  u.svd  for  ToihI.  and  especially 
in  cattle,  is  usually  localijced,  and  infection  could  folluw  only  u]ton 
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(wting  tlic  tubercular  luiiga,  glands,  etc. ;  iind  liutily,  tlic  intestinal 
t-BTial  is  not  a  favoniMc  point  of  attack.  The  domestic  aniuinls  are 
tht-refore  somxes  yf  danger,  and.  unless  proper  prenmlions  are  taken, 
may  become  sources  of  infcetjoii ;  Ijut  ja  liie  greut  majority  of  cu^es 
the  liiieilli  are  cjirrieil  Innri  timii  ro  inun. 

The  indicttliotis  as  ivgank  propfiykxiR  whieh  may  he  dmwn  from 
the  aliove  paraj^pha  nre  too  plain  lo  reijuire  cate^iorical  statement. 

The  bncilli  are  destroyed  by  boiling,  by  perchloride-of-mereury 
solution,  and  carbolic  ucid :  but  ibey  iv^isi  tlic  uction  <if  a  1  :  1000 
ttoliition  of  rlie  peiTbloride  and  n  Ti  |H'r  cent.  wjltitJon  of  carbolic  acid 
for  some  minutes. 

Modes  of  Entry  of  tha  Bacillus  into  Body, — Tlie  Hoiind  skin 
would  ix.'ciii  tu  be  iiuilc  impassable,  and  but  lew  eufief  in  wtiieli  infec- 
tion lln-ougb  wounds  has  oeeuiTcd  huve  been  recorded.  One  of  the 
mfwi  ectiieliiHivi'  in  the  following:  A  perfet-rK'  healthy  wmrinn.  willi  no 
tnbercnlar  Listory,  cut  her  finger  with  a  broken  ve.*sel  containing 
Hputum  iiwanning  with  bacilli:  some  actite  inflammatoty  symptoDM 
itiibi'id[>d  under  earbolie  fonientalion,  bitl  a  Kinall  i^nbctjIaiieouH  nodule 
of  gniniilation-lissne  tlevelopcd.  and  wa.-*  removed  at  the  end  of  a 
month,  tile  wotind  liealing  y»«T  y/ri'w/'fHt,  Then  came  pain  in  bendinfE 
the  finger,  and  swelling  extending  along  the  tendon  int<j  the  palm, 
also  two  swollen  gland>  above  the  elbow  and  Iwo  in  tlie  axilla.  .All 
lliow  pnrlM  were  completely  removed,  the  wounds  healed  ul  on<.-e.  and 
no  further  sprend  took  plaee.  The  tendon-shenth  was  Ftlll  of  (^niiiu- 
lation-tisMiie  coniaininy  ninnprons  l«ben-ler» ;  the  frlaiids  were  simply 
hyperplaiitie.  Bacilli  were  fairly  eommuu  in  Wth.  Kield  and 
raltauf  have  recently  slateil  that  difM-eting  warts  are  tubercular, 
heniu'^e  they  fouiiil  itilMTrlc-liju-illi  ctmKlanlly  in  giant-cells  in  dejren- 
erntin^  nodiilei*  in  the  skin.  Ivar;;  jiininllaneously  made  the  same 
observation.  Uielil  and  Paltauf  regard  the  warly,  inflamed  papillny 
as  rei«iiUinj.'  from  a  mi.xe<l  infceti<in.  coeei  having  been  rnoculate<l  with 
the  bncilli.  I  have  lately  trented  two  wbicli  fidbiwed  npim  wounds 
of  the  finjrers  durinjr  a  p«)St-mortem  in  a  ease  of  acute  tuberculosis,  but 
unfortunately  the  "wart-s"  were  lost.  Vnlkmaim  examined  onp  caw 
of  scrofulous  ecxema.  and  discovered  the  bacillus  of  lubeix-le  in  the 
e|iiihelinl  and  other  cells :  he  therefore  believes  thew"  catarrhs  of  the 
tikiii.  and  the  even  mure  freiguent  rAlarrhs  of  mnnma  membrane,  tn 
lie  due  III  the  irritiitjon  of  this  orj^ani-sm.  Certainly,  lesions  of  this 
kind  lead   lo  the  development  of  strumous  glands  ;  and  in  order  to 

■  Ka|iw,  HaupHntnUintm,  3d  ed..  p.  TS9. 
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accouut  for  tbt!  »iiparfiitlj|-  priinarv  cnlargetDent  of  ttupertictal  glands 

Koch  puis  forvtaiii  the  now  ptciicnilly-accepted  view,  tbat  the  BwelUng 

Jms  wslly  ln*n  preccileil  hy  some  wniti-li  iir  Hiiglit  ftore  (on  tlie  skin, 

wlivuce  lyiiipliatic»  pass  lo  the  yland)  iJt>on  vyhich  tuberctiltr  bacilli 

Ji*v«  falleu,  aud  whence  ihej*-  liave  been  convej'ed  into  the  Ijiinphatics 

spctKlily  to  interfere  much  witli  Iie&ling.     Lntitly.  iiiberculuMti  Ik 

id  til  have  been  ciinvcyi-d  by  vaceinntion.     The  eviiUmiTe  is  of  tlie 

nt^xiiiX  pmUhnc  kind,  and  the  statement  ban  probability  iigaiii.Ht  it.  for 

blood  of  iiibfn-iiUr  niiini»U  'm-'  infcetive  only  in  the  most  acut« 

ie«  of  gviienil  tuberc'ul'jsi^.. 

The  mucous  uieinbm.ne,^ — pulnioniiry  ami  iligwtive — must  therefore 

[ortlinarily  afford   pnRsago   to   die  barilli :  ibe    |Kissihility  of  ihb   has 

bfon   deiuonstraled    by   the    sacueK*  of   inhal«rion*experimeril»  wilb 

tubcotnilar  spaia  and  uiiltiviitionK  arid  of  fi>i.Hlin^-o\|>crimcDt8  wilb 

tul>ercular   tia^ues.      Pulmonary  tuWrculusis    being  much   more  fro* 

mient  than  intestinal,  we  rnav  aAaunic  thai  bacilli  more  often  pass  into 

ihe  tismex  ihi-uogb  the  pulmonary  than  ihrLmgh  thealiiiicritaTy  iniieosia.. 

The  (JillicultieH  in  both  case.<  are  considerable.     As  regard  the  lunga, 

tliu   linoilli  are  ilrawu  most  deeply  into  the  lijiig»  by  ilcep  inspirations 

tnriiiigli  the  open  moiilli.      Evidently,  they  cannot  be  carried  beyond 

■    the  regions  of  the  tidal  and  compleinental  air,  and  will  therefore  l>e 

^k  ^*I>rjsile<l  in  the  smaller  bnmchi ;   but  they  uiuhiply  »o  slowly  that  tUey 

^i  'Si'B  iifljally  ex|)elled  by  ciliary  nciiuii  and  coughing  before  they  can 

■*rioiwIy  injure  any  cpol  and  effect  an  entrance.     To  enable  rliem  to 

"t*   this,  p!|"«>ciaUy  fiivorahle  eireuinstancM  are  necessary,  siicb  a.-*  the 

»**toi,vaJ  of  nmcli  of  the  bronchial  cpilhelium  (after  niejwlc!«^,  the 
("■fisenew  of  bnmcbitis  with  teuaciom* — and  therefore  retaineci — secre- 
^*>tt,  llie  existence  of  ndhefions  of  the  lung  or  of  n  badly-formed 
luoriiK  preventing  full  ex|Kinyi(jn  of  tbe  lung  and  leading  to  local 
'•^^•hlion  ofwcrelions.  Primary  intestinal  tnbereulo-iis  (width  would 
from  tubercular  fond)  \»  rare;  but  uleemtion  of  tbe  bowela 
'^''ScurB  iiboul  imce  in  every  three  caj^es  of  phlhi-*it*.  being  apparently 
^***<?  10  infection  of  the  mucosa  hy  the  hncilli  in  swalli>wfHl  sputum. 
''**ch  m-s  thai  the  intestinal  mucosa  offer*  a  less  favorable  point  of 
**'t*>i:k  tliaii  tbe  pulmonary — that  the  adult  bacilli,  like  anlhrax-Iiat-illi, 
^*^  [indiahly  all  destroyed  in  the  »>Ioniiit'li.  whilst  the  spiir(fit  escape ; 
"^  rmty  dpore-bearing  bacilli  can  infect  the  bowel,  and  thcite  nnlv  on 
"^ft^iitiiin  that  they  are  not  bnrricd  through  the  canal.  Lastly,  it 
^"^tnt  that.  ju»t  a»  a  superficial    gland   may   be  infected  fnuu  some 


^•'lon  nf  the  »kiu  so  slight  us  to  escape  noLice  uud  U>  leave  no  trace, 
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iho  brniicliiiil  anrl  imiienteric  glondsi — the  former  with  especial  fre- 
quency— may  be  infocce-i  by  bacilli  whicli  pitw  tLrougli  [heir  respective 
IUUC084U  witbuut  luavitig  any  [jeniiuiu-ut  iracr>iif  llieir  pawuigB  :  inslcai) 
of  SBtUirig  in  tliit  |juliin>niiry  or  intestinal  tissue,  ihcy  are  cvidentlv 
carried  on  in  the  lymph-sirram  ami  arr&iteil  in  the  nenrest  gluml. 
wliicb  enlftrges.  caspates,  am\  ot>on  infects  olliere.  Such  csseooii 
glands  act  as  rwerviiira  of  bacilli  a.iid  their  s]fure&.  and  loo  often  prove 
sources  of  more  or  less  widet^prcud  infetninn. 

Having  iii>  power  of  l(jcnniotion.  iho  tuljcrcli'-bacilli  miwt  Ik?  cnr- 
ried  thfoiigli  till!  pulmonary  mu.Mta'wi.  h\  leiicocytt'S,  like  the  iiirboii- 
pHiticles :  in  the  intestines  perhaps  carriage  uiav  be  unneceesarv.  and 
they  nmy  go  through  with  the  food -current. 

Predispoeition. — Nothing  Is  more  certain  than  that  individuals 
vary  in  their  liability  to  luhei-cnlar  diseaws,  which  are  far  more  eom- 
iiiDii  in  the  young  than  in  the  old,  nnd  ritii  most  itiarkedty  in  families. 
\\v  U»ve  no  knuwittlgeof  what  coiihtitutci«  thi>i  prtdL^poisition,  which 
may  be  inherited  or  ae(|uirod,  uiid.  ftpparcritly.  (juite  local  or  very 
general.  A  flnmll,  flat  che^t  and  a  tendency  to  catarrh  are  often 
present  iu  people  who  ultiinalely  <li.'vtrlo}'  phthisis,  and  the  absence  of 
free  respiratory  movements  is  often  hehl  lo  favor  the  entry  of  the 
bacilliiH;  often,  too.  meml)er¥<  of  tubercular  familiee)  are  specially 
expo5ixl  to  infivtiim  in  nm"siug  a  .*ick  member;  but  in  our  [ire^ictit 
slate  of  knowle<,lge  it  seems  iinix>ssible  to  believe  that  the  differt-nce 
between  the  predisposed  and  the  immuue  is  that  in  tlie  latter  the 
bacilli  do  not  enter:  il  scenis  much  more  pnflmble  that  they  do  enter 
in  small  numbers,  and  are  speedily  ilestnjyed  by  the  tissues.  How 
can  we  explain  acute  mcninji^ul  tuberculosis  or  tubercnla'^U  limited  to 
the  peritoneum — in  both  of  which  multitudes  of  bacilli  must  have 
been  thrown  into  the  circulation  from  home  bronchial  gland  or  other 
focus — ^iinlefw  we  aKAume  llmi  the  bacilli  could  not  develop  elM.-where 
than  in  ihc  meninges  or  peritoneum  respectively?'  How.  too.  should 
we  otherwise  explain  llie  n-covery  of  some  people  from  phthisis,  except 
by  BM^uming  that  the  .M>il.  which  vi&h  favorable  to  ilie  growth  of  the 
borilluK  originally,  has.  in  some  at  present  unknown  way.  become 
unfavorable?  The  predi.>tpo5ition  seems  to  vary  distinctly  from  lime 
to  time  in  the  life  of  the  iiidividutil. 

'  It  ia  {MMiibIc  thai  k  ningle  infeiilon  of  the  pleiim,  |>erirantiiini,  or  peritoneum 
mi];lit  Ik-  ■pn-ail  more  or  ItSM  rnjiiiliv  over  the  wliole  riiemlirnnt'  llinHifth  it»  lym- 
p)i»ui«  nti<)  I'v  means  iif  llivr  tiinvciii«tilii  fif  lli«  invniw.  It  in  tli(Iicult  to  WKiwire  an 
iiir«L'ti(>ii  (if  both  .Sylvisii  nnvriv^  unU  npreiul  agaiiut  (he  lyiuph-ciTMrn  iVotn  IL* 
Laac  to  ilie  itinwshy  at  thv  lirain. 
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Development  in  the  Tuiaueti. — Iluviiig  Ibuud  a  »pot  in  wliicli  it 
can  ffrow.  the  bacillus  jiropceda  to  multiply :  most  bacilli  are  token 
up  hy  cells  vrliicli  enlarfje  into  giant-colls  anil  become  the  centres  of 
ti?|iical  '•  tubtfixles"' {p.  301).  Tliy  preswnw  of  these  tissues  excite* 
more  or  less  in6amination.  oHcn  so  auch  that  we  find  the  tisinucs  dif- 
fii^i'ly  iiiflllnilcd,  dit^tiiict  iiodides  beiii^  »'jii'co  or  al>.st-tit  (infiltra- 
ting variety).  LVseution  at  the  non-vnscular  cemre-s  .«ooii  Ibllovrs, 
being  prcfrceled  by  coagiiUitive  necrosis  of  tlie  cells — due,  no  doubt, 
tn  tliH  bfiltrful  iitOuence  (jf  the  bacilli.  The  iieare.ti  lymphatic  ^laiida 
often  bccintie  uffiTti'd.  Tlie  primary  lesion  may  become  loenlixi'd.  ns 
before  explsiincd  (p.  •W^).  or  extenaiuti  lo  oilier  pitrts  may  tieciir 
from  ii. 

Modes  of  Spread. — (I.)  By  "Continuity  of  Tissue"  and  by 
Lympbatios. — This  is  the  way  in  wliieli  the  musses  of  frju^lotiii-rale 
yellow  tubercle  are  formed,  nmi  similarly  patches  of  infilirating 
tabiTele,  say  of  ibt*  »kin — "scnifuloderitm  " — spread.  Il  !«  siip- 
|»wvd  thai  leucocyte:*  enter  the  primary  fiKU».  lake  up  a  bacillu?!  or  a 
spore,  and  wander  out  again  along  fine  lymphatics  into  the  tfurround- 
inp  tissucH.  ihere  to  siclven  and  swell  intf>  a  gi»nt-cell  not  fur  fnim 
the  porent  mass,  into  which  the  fresh  luberch-  falls  as  it  enlarges  lind 
caseates.  The  young  tiiberrles  I'onn  the  grayish  Imnslucent  ring 
round  the  eon  glomerate  maw  (p,  301),  with  here  and  there  an  ofl- 
»hoot  of  slight  length.  But  occasionally  a  leucocyte  containing  u 
bacillus  liirds  ilfl  way  into  the  lymphatic,  aud  is  carried  by  the  lYmpli- 
stream  to  the  nearest  glnnd.  The  ftitnation  being  a  favonihle  one  for 
observatioti,  the  proce«t*  of  infection  of  meisenteric  ghinds  from  an 
inlwtiiial  ulcer  may  sometimes  be  traced  by  tubereles  tilong  the  track, 
f'onfick  has  dc^icribed.  as  not  very  uncommon  in  eii«e«  of  acute  tuber- 
culosis, lubercleH  in  the  thoracic  ihict;  these  he  regarrlH  «»  evidence 
that  the  virus  had  passed  by  this  chunnel  to  the  blood. 

(2.)  By  Veins. — Miigge'  doi*cribe<l  luberciiUr  infiltration  of  the 
Walls  of  pulmonary  vessels,  especially  veins,  in  pulmonary  lubcrciilo- 
sJs;  and  Weigeri*  believes  that  this  actual  growth  of  the  bacillus 
into  the  circulation  is  frei|nenily  the  source  of  general  infection. 

(3.)  By  Arteries. — In  a  clieesy  bronchial  gland  from  a  cane  of 
acute  iuberculo9ii»  Kocli  found  the  wait  of  an  artery,  which  was  still 
perriouit.  liimJlurly  infiltrated  ;  :ind  he  believcil  this  to  be  the  source  of 
gcnemi  infection.     In  another  instance  Chcyne  waserjually  foriunnto.' 

'  KtrCilW*  vIreA.,  voL  Ixriii.  p.  'J42.  ■  ibid.,  vol.  Ixxtu.  y.  SQ9. 

*  Ijx.  riL,  ji.  2»2. 
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In  one  or  other  of  these  ways,  or  jivrbups  in  all  nf  tbem.  the  ti 
r««che!>  the  blooil  adiI  U  carried  mil  over  the  bod/,  developing  wb 
and  where  iho  cuniliti4ti)B  arc  niiitahk- — in  the  lungs,  mfiiitigt-t,  n 
If  ihc  Hupplv  of  viruH  U  plentiful  the  oaae  U  likely  to  be  iikuU  lum 
La^nnec  wed  lo  teach  that  the  tnberilee  appeare*!  iti  crupK,  diMi 
guUhed  by  the  auiotini  uf  dej^ciiemilun  they  bad  ondergone.  Tfa 
would  indicate  an  interniitteoi  tmpply. 

(4.)  By  InftetioD  of  One  Part  fVom  Another. —  Kxample* 
Uiis  are  easily  found.  I'erbujiii  the  tieiiC  ii^  co.-iily  h-'-d  ••hvu  a  »iidi) 
ioApiration  occnnt  upon  the  bursting  of  n  tubercular  i<>cu!!  iiitn  m 
broDcbuB,  and  drawn  the  infective  uinterial  into  mnnr  other  brunchij 
with  ilie  result  that  a  cuhmhia  pneuumniti  dev(-lof»s.  Iu-;fiiiniii^  iq] 
the  numerous  paichofl  of  "  mcenioM  tubercle  "^i.  r.  the  tuberrulov! 
tissue  JM  moulded  into  rac«ino»e  forms  by  the  alveoli  in  which  i| 
grows.  Oilier  examples  are  the  infection  of  tbo  palate  fniiu  lli4 
tongue,  of  the  iuietnlne  fnmi  swallowed  oputuni.  and  of  the  towta 
urinary  tract  fmra  the  kidm-y. 

ReaultB  of  Extension. — An  acute  tniliarr  lubercnlnttiii  of  tb4 
meniii^ei,  lutign.  peritxtieiim.  iiiitl  viirinux  abdominal  viiuvni  plainlf 
iiuplieti  that  a  lar^  number  (if  biieilli  have  luuud  their  wuy  wtlbin  i 
short  space  of  time  into  the  blood :  the  result  \»  just  surh  a«  fnllowfl 
iJie  intmvoiutuA  injetrtion  in  rodents  of  ii  •tviin^rful  of  a  purr  i-utii< 
valion  of  the  bacilli.  As  ii  is  incunreivaltle  llint  baL-dIi  in  kqcIi 
nnnilfen*  cr>uld  be  abrtorbed  no  rapidly  tbrongh  a  mucoui>  meuibnn* 
inio  the  blooil,  it  is  nece«*ary  tn  assume  the  exi^tientv  of  some  pri- 
mary focus  where  bacilli  have  multiplied,  and  have  at  ta.sl  ];ainr<l  aq, 
vnirancc  to  the  bli*»nl-»trwim  by  one  or  iitber  of  tlie  ntKiVi.wneniiuui'4 
routes.  The  pulmonary  mucouK  membraiie  b«iiig  that  through  whirh. 
bacilli  commonly  \iasi  into  the  avHteui.  the  fociiH  in  wliirb  thin  anltl- 
pllcalion  mxurs  and  wlienrc  generulixntion  usually  take^  place  b  % 
oumma  bronchial  gland  ;  generally  tliere  i»  evideure  tif  tubnroUl 
ilinmiitn  of  une  or  both  lunp^  also,  which  may  be  active  or  ii>i 
quieBcenl.  But  acute  miliary  lulit'iTultwtirt  may  xpread  1:' 
localiz^Nl  focuK.  primary  or  Recombiry,  wherein  tlicre  are  living  bacilli 
Extensinn  by  nn-anjt  of  any  lymphatic  ve«.*pl  can  l*^d  only  to  tb 
formation  of  tubcrrlr5  along  thin  vewel  or  in  glandf  tbrnugli  «bi 
Uie  lymph  pawes.  unlcM  the  tliomcio  or  right  lymphatic  liuct 
affectefL,  in  which  cnae  the  of;ganwmB  may  find  their  way  into  t 
•vMiemic  vciuH.  Tbcy  would  then  pass  first  through  the  lang»:  b 
they  ore  of  eucb  Mnal)  tAW  that  there  could  bo  no  difficulty  in  tbci 


TrBERVLK  Ami   TrBERffJLOSIH 


319 


I 


pMSage  thi-ouglt  tlie  piilinunarv  [■■n.pilliirieti  to  tliuse  of  thp  systemic 
circalation. 

We  ha-ve  spoken  of  acute  gcncrnl  miliary  tuberculo^iU.  using  tlio 
tenn  in  uontrndiFttiiictioii  in  ii  litciili7.r<l  liiKcrciiloftis — r.  g.  a  mvufs  of 
oon^toineracc  luhcrclc  III  the  brain  or  a  caseous  ;;liinrl.  But  evon  a 
"goneml"  tuberculosis,  cine  np|>a.ronr!v  to  rhe  <.-nsiiiit;  i>f  tiumlMT* 
of  organisms  into  tlie  blood,  i?"  far  troiii  general,  the  lung?,  spleen, 
and  liver  being  Vory  frequently,  the  voluntary  nius4>lei«  and  [rjiiinin:e 
(p.  IiO"2)  very  mrely.  affected:  and  we  pasa  insensibly  from  the  most 
widcHpread  iniUiirv  tuberculosis,  tlinmgh  casc^  of  miliarv  tubeivitla^is 
limited  to  the  meninges  ov  ptiritoueuu],  tLi-ougb  ciLec»  of  multiple 
infilti^tcd  tuberculosiH  (practically,  numbers  of  miliary  tubercles 
inibetlded  in  granulation-tissue  in  it  Hmitp<l  arcrt)  of  glaiuU,  Hkin. 
bones  and  joint*t.  lo  the  ca-ie  in  wbicb  only  one  spot  of  skin,  one 
joint  or  gland,  H^ems  to  b«  affected. 

\*  we  have  bePjre  said  (p.  !J18).  ibc  seleclion  of  special  «)-pinf»  in 
"general  "  tuberculosis  seems  to  indicate  spertal  pradispoBition  on 
tlic  part  of  thcue  nrgnn-s :  there  \»  no  reason  to  aiwume  that  tlic  bneilli 
are  nrrested  in  itiein,  and  not  in  other  pHrt«.  The  same  oxjdnriation 
would  jtppcar  applicable  to  cases  of  limite<l  miliitry  tuberculosis,  and 
ni&y  |H)Kitildy  be  tbo  reiiMin  wtiy  lubercnliir  meningitis  affects  the 
base,  mtlier  tlian  the  convexity,  of  the  brain.  Again,  there  seems 
no  other  explanation  to  nffer  of  vrhjit  smths  to  be  a  well-rstahlislird 
clinical  fact — viz.  that  children  who  ()uffer  from  multiple  le-^iotis  of 
skin,  glands,  bones  and  Joints  do  not  develop  visceral  tuberculosis 
noirly  mi  ot^eii  lu  iho"!*  in  M'linni  one  joint  in  aflecteil. 

Next,  with  regard  to  ihe  dose  of  orffaniatns :  this  may  conceivably 
vary  from  n  birge  number  thrown  into  the  circalation  at  once  to  a  few 
or  even  a  single  bacillus;  and  hetweoii  tht'*e  e.\tremc8  there  luay 
be  repeated  modumtt;  or  .small  doses  from  the  same  or  from  different 
foci,  giving  rise  lo  the  successive  "cropti"  of  tubercles  to  which 
Laennec  drew  attention,  the  tuore  recent  bein;;  small  iind  gray,  and 
the  older  larger  and  yellow.  M'hen  only  «  few  bacilli  at  a  time  enter 
tho  circulation,  the  inRltralions  whivh  they  excite  r«nch  a  larger  vixe 
than  they  coidd  poKsibly  attain  in  the  »]K)cilily  fatal  general  caws. 
Many  uf  the  ca^e^t  in  which  single  glands  uri>  afTectcil  are  doubtU-ss  due 
Ut  infection  from  .smnll  wounds  or  tulipreular  sorct  of  skin  or  mueoua 
membrane  from  which  they  obtain  ihelr  tymph-fiupply.  Ttut  nmliy 
OMBS  of  localixcd  tiihereulosis,  especially  uf  bone  and  Joiut,  iidmit 
of  no  Kuch  explanation:   these  Koidi  believes  to  he  tlui*  tn  the  entry 
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into  tlie  vircuUtinn  »nil  ItMlgmcnr  in  ihe  iifTfcttHl  )wrt  of  a  MDfde 
bacillus :  and  hp  thinkn  tliai  in  tlio»c  cosos,  n/t  in  ihi^t  of  witlt^pmiil  fl 
infection,  the  orpinism  U  obtainci!  from  Kome  primnrr  fw^N  unuallT 
.1  broncliiut  gland,  whence  it  has,  aa  il  »frv  accldfntnllv.  ^lippnl  1>t 
the  Lynipb-pBtli  into  the  blood,  lie  thinks  it  highlv  tmprobnblp  thit 
even  n  (tingle  f>rgani«ni  coiiM  [wiss  into  »  hitigfjipillnrr  fnini  an 
■U'colus  wifhoiit  cansin;:  «  tubercular  focus  in  tb»»  lung  iiM'tf. 

Tlip  seat  of  Infection  mar  not  be  without  it«  cffvct  in  rxplnintnje 
some  pcculitiriliw  uf  I  hi*  cJim.-aM',  and  should  bo  bonir  iu  niiml.      -^^  A 
to  heredity,  tubercle,  unlike  s_vpbili».  verv  nin'lv  cxii'mU  from  the" 
parent  to  the  fcctUA  hi  utem ;  and  Koeb  found  rbai  gninnk-ptjVK  prvg- 
mint  at  the  time  of  infei-lion  or  becoming  so  »oon  afWr  dul  not  treit^ 
mit  the  diiwBtic  lo  their  }'oun^. 

U  is  impnnaible  to  explain  why  »ome  tubereular  piNwesM's  rmatn 
local,    nhilsl   others  peneralinc.      Blockiuj^  of  lyroi^lici,  noh-invs-J 
AJon  of  the  wnlN  of  blood-vesM'U.  feeble  loc«!  growth  of  the  I>aetl1iii,| 
betdtbj  nwiMuuce  on   rbe  part   of  the  liMtiiex   in   general.  ni«v  aBb 
bypoibotical  explanatiuns. 

Although  in  the  great  innjorily  of  ra^eH  of  neute  taberealcwijt  a 
mary  cheesy  focus  is  found,  it  will  have  U-eri  ;;leaned.  espeoallr  frtitn 
Kocb'ti  experiments  with  piir«  euliivations,  that  vatrniiiin  ha$  itotkntg\ 
tehateeer  to  do  teith  tJte  production  r^f  the  tnltrreular  vtrtu. 


TuBEROtTLOBIS  OF  THE   PlA   MaTEB   AND  BelAJN. 

TUBERCULAR  MENINGITIS.  — In  (be  pin  nmter  the  tut>em< 
lou»  proceiw  is  aAWK'iuteil  with  inHannniitinu  (if  ihi>  meiiinj(m  aiwl 
superficial  pnrln  of  (be  bniin.  couMtiluling  the  eiindition  kauwo  ■■ 
tnberoutar  roenlninttB  (niilly  menin^ro-cneepliBliiitt).  TbU  U  almoM 
invariably  n  [utrc  nf  n  j^i-riend  tubf-n-iilosU. 

The  proce»K  i'*  ntmoM  exclusively  confinctl  to  th<>  pin  loater  »1  thvfl 
bosr  of  the  brain,  and  the  tubercular  nodiiU-< — wliicb  may  4«»ily  ^ 
ocape  observation — »re  t*r»*n  in  wmni-ciion  with  ibi-  ttmnll  ancni9>  in 
tho  Sylvtnn  fiwrnres  and  deejdy  wated  between  tbe  ninroluiioos.  A 
frw  fx-nllercil  (jmnitlnlions  are,  however,  ftviiuwiily  visible  «»n  ibr- 
upper  surface  of  the  herinspliere*.  (To  see  the  tubcrelei*,  tear  out  tho 
Sylvian  arlericft  with  their  braiiche!*,  Iloat  them  in  water,  and  rpmid 
them  out  on  a  Rla-y  plate;  examine  over  a  ilark  bnck;rn>iin<L)  TW^ 
inHamiiintory  growth  ortginnto!!  in  the  perivascular  lympbalte  »h( 
which  eudofru  the  tnuxW  nrtvriex  of  tbe  pia  mater  (Fig.  Uri),  aitd.  tiii 
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L-ellular  intiltratioii  (■oiniiiuiicing  at  separate  cetitrea,  numerous  smsH 
gray  iiqJuW  are  pro<liic«4l  aronad  the  vessel-  Th«ee.  wliich  are  dU- 
tincttv  vixililL'  i(»  the  naked  eye,  l-uusi'  au  cxtcnia]  bulgiug  of  ibe 
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HIIIdrTTuticrclr  Id  tbe  I'lii  Mau-r:  tlif  (totU'l  line  Imlimctilir  nrlglnki  rinofttie  n>b«r 
cuUr  mxlulr.  A.  Tlit-  Ij-mphsik  tbtAtli-  V.  Tbo  bliMKl-v^ucl.  F.  Elenivnu  Within  (lie 
■heaili.    y  100.    (Oimll  nndHanricTj 

sbcutli  uritl  H  iliiiiitiutiori  in  the  valibra.  or  evitn  uoiuplcte  oblitemtion, 
nf  tlie  undose'l  vessel. 

Thf  lofalizcd  obstructions  to  tlic  circulation  wliich  rctiult  from  tbe 
[trewuro  of  the  perivsitcultir  Dodnles  iiK-i-t;ai*e  ihe  bypenv^iuia  at  the 
biicc  of  thv  bmin,  ubirb  ihiis  bwoinw  exceflingly  viiwiibir.  tln-rc 
being  ill  some  wise.*  riiptmx'  of  ihf  vessels  nml  extTnviisatinn.  A 
fibrinmin  tranftiidntion  uikcj'  plnee  from  the  b_v[H*n«rnic  and  injured 
rebels,  blood-corpiisolcs  escape,  and  thus  the  nicsbcs  of  tbe  piii  mater 
beeonu-  infillnili'd  wttb  a  sero-fibriiious  or  purifomi  liquiil  wbich  Lends 
lo  (xillL-ct  c[)eci.i!l_v  in  the  grooves  bt'twwn  tbe  convolutions.  Tbe 
Bubaracbiioiil  lluiil  is  increased  in  t|Uajility  ami  turbid:  prmsure 
within  tbe  duni  nmter  rm^»  stendilv. 

These  changes  in  tbe  pia  niftrer  at  the  base  of  the  brain  are  attended 
by  byp«T»!mia,  infiltrniion  with  leucocytes  and  fluid,  and  softening  of 
the  nubjttcent  tTortical  subslnnce.  nccounlin^  for  the  early  delirium 
and  hy()erHenHi(ivene*is  of  tbe  sperial  seiii!ie».  The  e|M*ndyiii!i  and 
choroid  plexus  also  become  exceedingly  vascular,  nnd  the  walls  of 
the  ventricles,  together  with  thf  fni-nix  and  wift  eommissiire.  soften. 
The  lateral   rentriclw  become  distended   with  serum    progrwwively 
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(aeule  htfdroccphalan),  m  that  cliu  cuDVoluliotui  un  the  siuftce  of  the 
lienii^ptiuri's  iri;  found  prL'ss*^!  njpiinBt  the  skull  and  flattenr>l.  AU 
truce  of  fluid  m  driven  frgtu  tliv  sul^dunil  sfuce  and  tlic  urai-bnokl  ts 
dry  ftnd  atickj. 

The  inM?nKlbility.  di<c|K'niri};  into  ttiina,  whii:h  iirttfdi::*  death  u 
Hi.T(iiint«il  for  by  the  rise  in  intmci'aiiiiii   |)r<t>Miirr  nnti   liy  the  iDJi 
done  to  ihc  cells  of  the  cert'hnd  renirejt   by  tlie  iiil)iirrini»lor>-  pi 
wid  by  the  proloiigud  high  prvMura  to  which  ilivy  urv  vuhjrcted. 

TUBBBCULOUS  MASSES  IN  THB  BRAIN.— Idirgc  vatmeA 
of  couj;lomcrate  tubercle  (|).  :tO|)  nrv  <nX'-MiiitmIly  m«t  with    in  lb* 
brain  unamoclatotl  nith  miy  j^renrnil  iiibi'iruloiitt  pn>r(«ft.  luid.  mri- 
ously,  iu  8pit«  of  their  iit'len  coiisidenihlo  siw.  ihcy  nirely  j^ivc  rww 
tOBymptotna  such  as  might  indieute  ihiiir  preiwiire.     The  vxpUtuitivn 
is  that  their  growth  is  vert-  xlow,  and  other  n-lb  BSSumt  the  fuiictioD» 
of  tbow  detilroyed,  whiUl  freeb  eotiductitig  palbi>  itre  opened  u\u  cam- 
pensiktion  being  iIiud  efTceted.    Tbow  niK8Ret«,  whidt  vary  in  n\%t;  hvmk 
ft  hazel-nut  to  a  hen's  egg.  conimouly  occur  in  the  c^rehral  xiihataiKW, 
especially  at  the  boHo  of  iho  brain.     They  are  of  a  palt^yellaw  cnlur 
and  finu  consistence,  nnd  usually  fi<rtu  (juite  round  globular  lumon. 
Thdr  anrGuv  i«  of\rn  Hoen  to  be  covered  with  niinuie  gray  nodnlea. 
which  extend  into  the  surrounding  li^suo:  and  on  ii«ciion  similar  Qod>j 
uli»  are  »4»mel)me8  visible  scattered  ibr-ougb  the  Anbalani'e  uf  ilir  tuinar. 
Id  nioMt  i-aMw  only  one  or  two  nuub  nuuu«eN  an>  found,  but  oci^Bniotially 
they  are  more  numcmnK.    They  oirur  e«peeially  in  childhood.     Whm 
exaiiiinetl   iiiicrru>c(ipi(tilly  they  lUX-   fiiund   to  be  maile  u|i  of  nnni^  era 
of  distinct  tnbcr<.-le)i.  nil  fff  which,  except  thoaie  near  the  margin  uf  aiiU 
extending  innHWtt.  hove  undergone  fatty  degeneration.     Near  tttr  edge, 
vhere  the  fltnietniv  of  the  tubercle  is  rwognixahle  and  typical  (p.  SUi). 
runt)>rv>i«e«l  or  <iblitrniii.'«l  bbMid-vc-xseU  may  be  iieen.     AtteoiioD  ha* 
already  been   drawn    to  the  locally  and   generally  infective  natarv 
(p.  SIT)  (if  these  maHMA. 


TtTBERctnx)6ta  OP  LviiPBATic  Olakds. 

Id  the  lymphatic  glandt*  tuberculoun  prociawot  give  riw,  in  the 
place,  to  changes  in  the  **ortical  portii>u»  of  the  gland  (Trcrce).  ioa»- 
mach  a»  it  ii»  with  th«*c  thnt  the  infective  material  whieb  ik  conieyM 
by  the  lymphatic  vcsmIb  first  come*  into  contact  (Fig.  l*t>).      In  th# , 
earlier  utagea  of  the  prwesn  pmall  pale-gray  tiodulv*  are  oA«fi  risiUtl 
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TiitwrrulaiKortiLjniipbMl^TfiURd.  The 
ntrllrjil  *tA^  (if  tlic  ptocno.  nbowliig  lh« 
hIudI-cuU.     X  J90. 


scattered  through  the  wiirmei--coIored  (vascular)  cortex.  The«o  graJ- 
uallj  increase  in  size  and  become  caseous.  Thu  gland  meanwhile 
becomes  culargeJ   by  the  lidcUtiou  p^,  ^_ 

Co  \\s  BubstoDce  of  tiie  '*tubereli<s" 
(which  gradually  spread  in  along 
the  lymph-Mnujtes  to  tlie  medullary 
portion),  with  their  sumjuinling 
halo  of  round-celleil  infiUmtiuu ; 
and  consequent  upon  the  inBttra- 
Lion  and  tilling  up  of  the  lyinph- 
t>inu!t  the  diittiac'tiou  buiween  the 
medullary  and  cortical  portions  \» 
lost,  and  the  section  pre^senus  a 
grayish  homogeneous  surface  un 
which  are  varying-sizeil  tracts  of  caseous  material.  The  cell-infiltra- 
tiou  fix*c|u<*ntly  uiidLTgoes  marked  fibroid  developrnt-ut  and  the  cap- 
sale  thicken'*,  m  that  the  c-cuscouh  uiiis.-te»  arc  surrounded  by  a  dense 
fibroid  structure.  The  whole  gliinrl  \*  often  ultimately  converted  into 
mca»eoiis  cuaiu.  The  caseous  portions  of  the  gland  may  aub8e<|uently 
voftou.  dry  up,  or  calcify. 

Not  uuconimonly,  no '"tubercleB"  are  visible,  and  the  surface  of 
Bcclion  in  the  early  sta^e  bus  a  more  pulpy.  .><wo1len  appearance,  and 
may  be  distinctly  more  vascular,  than  normal :  miorosropi rally,  a  round- 
celled  intiltnition,  with  few  large  cell-forms,  is  found.  The  result  of 
the  infection  has  been  a  more  acute  and  diffuse  inflammation  than  that 
above  deac-ribed.  Cilscouh  patches  and  fibmid  chuQgen  ultimately 
appear. 

Ab  before  state«l,  the  affection  of  lymphatic  glands  is  usually  dis- 
tinctly secondary  to  a  tubercular  inflammation  in  the  art-a  wlicnw 
ihey  draw  iheir  lymph;  Hometimes  it  appears  to  be  primary,  bacilli 
having  entered  through  mucous  membrane  or  akin  without  exciting 
any  ni:irke<l  inflammnlion.  The  glaiuU  uiottt  cotuuiouly  affected  are 
the  bronchial.  mei<enlenc.  and  cervical  groups. 


TuBaRCfLosis  OP  MocoDS  Membranes. 

The  alimentary,   the   urino-gcnital,   and    the   respimtory   mucous 

ata  may  all  be  sealo  of  tubercular  iuttltration  and  ulceration  :  it  ia 

[tremely  pntbable  that  tiome  cjitarrliul  affcclioiis  uf  the  tonsils  and 
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phar^'nx,  of  the  EuAtacliian  tube  and  middle  ear,  and  of  the  intestine 
art!  due  Ut  tin*  irntJilinii  of  ttie  tiib<>r(:uIiLr  urgauiniii. 

Tubiirculiir  ulceration  or  fissure  of  the  lip,  iisunUy  with  marked 
thickening,  is  not  iiiuoranioti  in  chiMrcn  and  young  adult"*.  On  the 
tongue  and  pbarvnx  tubercular  uk-«ratiou  ii^  ratv,  and  is  usually  sec- 
ondary—at  least  iu  [«int  of  lime — to  phthisis.  The  occurrence  of 
lultert'Kw  ill  tlie  <ir>4<i|jUHgiis  and  Rtomnvh  if.  very  rare,  hut  appitrently 
clear  cases  have  been  described.  The  course,  the  microscopic  and 
naked-eye  anatomy,  nf  all  those  ulrers  being  the  sfime,  we  shall 
dtwfribc  tliem  uiidur  the  hcailiufr  of  "  Intesiine."  iu  which  spcliou  of 
the  alimcntflry  tract  they  ure  by  fiiv  most  common. 


THE  INTESTINE. — Tubercular  ulceration  of  the  intestine  ia 
rarely  primary,  being  then  due  most  probably  to  infection  from  tuber- 
cular milk  or  meat ;  us  a  rule,  it  is  i^ecutidury  to  phthisis,  of  which  it 
complicates  one-half  to  two-thirds  of  the  fatal  cases,  nnd  the  iufeclioa 
arijifti  from  the  .'^walloweil  sputa  (p.  31 ')).  Small  and  large  bowel  sett 
said  to  he  affected  with  about  etjual  freiiiit<nvy,  and  both  sailer  much 
olU'Dcr  than  one.  The  morbid  procc^8  begins  in  the  solitary  and 
agminatfnl  fiillicles,  ainl  is  most  uiarked  where  thvjw  ai-e  must  uiiiiier- 
ous — viz.  at  the  lower  end  of  the  ileum  and  in  the  (»ecum :  ihe 
apporrrlix   mav  he  afFected  :    aUo  the  duodenum  and  rectum. 

The  tirst  stage  of  the  process  coiisiHU  iu  a  cellular  infiltration  uf  the 
structure,  nnd  some  solitary  glands  and  certain  folliclea  {not  all)  of 
Rome  Peyer's  patches  thus  bwome  swollen,  and  project  unduly  above 
the  .iiirfa^^-e  of  tlic  membrane.  The  new  elements  then  undergo  fatty 
chaugcs  nnii  soften,  the  degenoration  in  Peyer's  paklies  conimenciDg 
at  Nevenil  separate  centres,  over  which  the  mucous  membrane  gives 
way,  and  often  by  the  brcaking-<lown  of  fre!<h  tuberclet<  at  the  margin 
until  Ihe  whole  patch  iiecomus  destroyed.  As  ihe  result  of  tlic«Q 
changes  an  ulcerated  surface  in  produced,  the  floor  and  edges  of  which 
are  more  or  le«>s  thickened,  owing  to  the  exteusiou  of  the  infiltrBtion 
iuiothe  surrounding  tissues.  Tliiie  lliiekenitig,  together  with  increased 
voftculority  and  the  pi-csenceof  nctual  tubercles  in  the  serous  and  suH- 
)«erous  tiaiues,  enables  us  to  Im-alize  tlie  ulcer  before  the  bowel  is 
opened.  In  the  floor  of  the  ulcer,  fonucd  usually  by  the  fuhmiicous, 
sometimes  by  the  mtiscular.  and  rarely  by  the  peritoneal  cost,  small 
tulicPcU's  are  developed,  principally  around  the  blnod-vesscls,  and.  as 
these  are  arranged  ininnvcrsely  around  the  intestine,  the  new  growth 
proceed-i  in  the  same  direction.     These  nodules  also  soften  and  become 
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caaeoua,  and  thus  ibe  process  of  ulceration  frradually  extends  iraTia- 
verHcIy  until  the  winkle  circumfer^ucc  of  tbe  gut  may  bo  deetroycd 
(annttlar  u/trr).  By  iho  blt'iiiliiifj  nf  adjiiwiiC  ulcurs  iniwt  irr«;!;iilfir 
figures  arc  tbrme'l.  ami  in  exionsive  ca^ps  mere  \9\ii\s  and  Imiids  (iT 
uincoiis  memhmne  only  are  left  in  wide  areas  of  tlic  bowel.  The 
ulcers  \\mn  |)rodiiL-ed  present  a  etrong  conlntst  to  those  of  tvpbnid. 
The  edges  and  base  are  thickened  and  indurated,  and  the  tuberculous 
DoduIcK,  tcmdiug  to  become  co^cous.  are  seen  scattered  in  iu  fliMir  und 

Fiii.  97. 


ffbvrcular  Hcer  of  the  Tntailliie  oIUiiTainnuUii):  a.  Epllbell>l  Ifning.  b.  Suljinucoiu 

lluiie  ;  r.  lIliM'dlnr  coat ;  •!    P>.''IU>n<>iiui. 

beneath  itn  margin  (Fig.  97).  Bacilli  are  ujiually  Qumerouii,  and  may 
be  recngDiKed  in  tlie  stouls  by  suitable  itlaitiiug. 

The  tubert'uliir  ulcer  rarely,  if  ever,  heals  entirely  :  but  ulcers  may 
heal  in  parts  while  ihey  -tprttirl  at  niliers.  and  the  oonlraction  of  the 
acar,  and  when  no  scar  forms  of  connective  tissue  in  which  the  tuber- 
ol«*  are  imbedded,  may  lead  to  marked  naiTowing  of  the  gut.  Owing 
to  the  tliickcning  of  the  tissues  at  its  base,  jwrtbration  is  quite  an 
exceptional  occurrence,  and  it  uikes  plat^e  far  more  coitimonly  into  a 
neighboring  viacus,  to  which  the  ulcer  has  beconie  adherent,  thnn  iuto 
tlie  periloiieuni. 

The  lymphatic  gtamU  iu  connectioti  with  tubercular  ulceru  are  gen- 
enlly  affected,  ivnd  one  can  often  see  the  luclcals  leading  from  the 
nloera,  and  even  ilic  thonu-ic  duct,  irregularly  ftwollcii  by  tuberclert. 

Tub  R^iPiBATOBY  TaAor. 

The  larynx  and  trachea  both  suffer  from  tubercle  in  its  miliary  and 
infiltrating  forms,  the  fortner  much  uiore  often  than  the  latter. 


TUBERCLE  OP  THE  LABYNX  (Laryngeal  Phthieia)  may 
be  primary,  but  is  often  iwcondary  to  dl-wiww*  of  the  lungs.  Il  v-  wiid 
to  commence  iw  tmbepitheliiil  granulMtioriH  nituate  chiefly  in  the  nry- 
epigloitid  folds,  on  llie  coniH.  and  on  the  under  surface  of  the  cpiglottitpi. 
These  may  be  few  or  Tinmei'ou8,  and  may  ulcerate  early" — cs|iccially  on 
the  cords' — ormavmiiUiplvand  run  together  into  a  diffuse  infiltration, 
which  in  the  ary-epiglottid  fold  produces  a  peai--iihapcd  swelling  with 
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its  largo  eud  lowanl  its  fellow  itt  lite  mid-linc.  Spreading  ulceration 
ultimately  occurs,  perhaps  Icadinp  to  the  fornmiian  of  abscesses  anil 
necrosis  of  cartilage,  to  hectic  exhaustion,  and  death. 

TBACHEAXi  ULC£KS  arc  usually  KUfjerfit-iiil.  and  iaa.y  mrelr 
be  vury  extviiaive. 


TUBERCULOSIS  OP  THE  LUNGS  {Acute  Miliary)-— TuUer- 
culaus  pracesHOs  occur  lu  the  lungs  aa  a  pari  of  a  {rcnoni  tuberculosis, 
and  also  in  pulmonary  phthisis.  The  nnliirt-of  the  rtwiilting  iriflanima- 
tnrv  lesions  in  similar  in  lioth,  Ir  »ltl  lie  well,  Iiftwevcr.  in  the  pivsent 
place  more  pariiculnrly  to  describe  these  lesions  us  they  oocmt  in  the 
getkeral  infectivediseiu*e.  The  morel iniiltMl  fir(K-e!*,«e9  wliirh  lake  place 
in  phtlii^i^  will  be  a>;aiu  referred  lu  in  a  ^ub»f([^t■ut  ehtipter  devoted  to 
the  eonsideiation  of  this  affection.     (See  '■  Pulmonary  Pbtbisis.") 

The  |iulnioiiiiry  lesions  met  with  in  >^enenil  tubercuhisis  ronsist.  for 
the  n)ost  part,  of  dis^niirated  noidular  j^mwlhs,  which  are  iinirer!«allv 
known  aa  tniliiiry  tubercles.  These  growths  are  of  two  kinds — the 
gray  and  the  yellow.  The  gray  nrc  (ft■uli-t^an^pareM^  nodules  of  a 
grayisli-white  color,  varying  in  hvie.  Iron]  a  suuill  pinV  hi-sul  to  a  homp- 
ftccd.  Thoy  are  (wniewhai  upherieal  in  shn.i>e,  and  usuiilly  possess  a 
well-defined  outline.  Sometimes  they  are  firm  and  almost  eariilagiuous 
in  consistence,  vrhilst  in  other  cases  they  are  much  softer  and  almost 
gelatinous.  Thene  .softer  forms,  instead  of  being  send- tran>' pa  rent,  are 
more  opaque  nnd  white.  The  yellow  are.  for  the  most  pari,  larger  than 
thift  prereding — many  of  them  much  so.  some  hein;;  ».«  lai^ie  a^s  a  pea. 
They  are  also  softer  in  con-iii^tfuce,  less  defined  and  regular  in  outline, 
and  they  pass  more  insensibly  into  the  surrounding  tissue.  Many  of 
them  pofsetij*  a  grayi.'^h-white  translucent  margin.  »liicli  nmy  be  pretly 
firm  in  consistence,  but  never  m  liard  jis  are  many  of  the  gray  nodules, 
whilst  tlieir  eeniral  portions  are  opaqae,  yellowish,  or  cnsi-ous. 

Both  the  gniy  and  the  yellow  nodules  are  often  found  as.4ocintcd  in 
the  same  lung;  in  other  casi-h  tlie  gniy  nodules  lUily  are  met  with; 
whilst,  less  frci|uenily.  nearly  all  the  growths  are  of  the  yellow  vurictv. 
The  condition  of  the  pnlmonarr  tissue  which  is  situated  betw^'cn  the 
nodules  varies  con^tiderably.  It  may  W  perfoctly  nonnul,  more  or 
less  congested  and  oedematous.  or  it  may  present  varying-sizetl  tmcts 
of  gravish,  gnmulnr.  friable  ctmsolidnlion.  A  perfectly  normal  con- 
dition of  the  intt-rvoning  piilnioiiiiry  li-wuc  is  found  in  many  of  xhna^. 
cii9e«  in  wbiirli  all  the  growths  are  of  the  Hrm.  gra^  variety  :  but  when 
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-^  f-^  ^re  are  Qnmprous  yclbw  or  soft  gray  nodules  the  lutif;s  ore  nmrly 
^^^.X  -^wav?  more  nr  less  conjTfstetr  or  cniisMidHled.  Altlioii^li  liie  virus  is 
^^  ije«triliD(eiI  hj  the  oirculatinti,  the  tuhcrclcs  jirc  usually  present  in 
j»^  K^^aUMl  Dtuubur  at  or  near  the  apex,  Ukv  Lbe  le«iou!(  iu  ordinary 
w^Ss  tbisis. 

"^Vlieu  thiwt;  iio(hilr.s  iint  cxiiiniiu'il  micntsfipically  they  art?  Hin^n  hi 
«  tiibit  two  different  kinds  of  strii<:tur(? — viz.  (ho  lymphoid  stracture 
-^MT  J  cli  ieiant-celi9,  which  has  been  alreiidy  ileiicribed  as  ttint  vhtch  is 
tt»^  most  charttctcriatic  of  tuberculous  liasioufi.  iitid  accumuhitions  of 
^  j:»i  tiieliaJ  cells  within  the  pulumnjiry  alveoli  (ratarrhal  pruuiinmiii). 
"H'^laere  is,  however,  this  uitirked  (lilTert'tife  between  tlie  variouH  kinda 
«»ff"  ijodules:  ihnt  wherefts  the  smnll  firm  gray  ones  are  constituted 
^Inau-^t  eniirely  of  the  first-named  structure,  the  larger  soft  gray  and 
z^>^os<t  of  the  yellow  ones  cmiHit»i  hirj^it'ly  of  the  iiitra-alveotar  Jiccuinu- 

Firstly,  with  regard  to  the  soft  gray  and  yellow  nodules.      Most  of 
*«e«*  when  examined  with  alow  magnifying  [>ower  presenl  theajijK'ar- 


A  ITwiall  Boft  Oimy  Tnbvrok  tnta  Ui«  Luiiff  In  h  CSmp  <it  Acute  Tutwmlo»» :  Tlw  Wlaole 
^**^  tabenie  to  sbown  In  Ihc  drawtiis.  anil  II  U  otivluuity  counUtuhM  l»rgely  at  wifm- 

****  representeil  in  Fig.  ftS,  the  nodules  evidently  constating  largely  of 

*^uinHlatinn!<  within  the  alveolar  cavititw.      When  more  highly  inag- 

'iiCHi  their  constitution  hecouies  more  ajutan-tii.     It  is  then  ttcen  that 

^  Mveolar  cavitieii  are  filled  with  epithelial  elements  and  small  cells 
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nniembling  Kmcooytet''.  whikl  tli«  alvvuliir  v«\h  iirc  niorv  iir  letw  exten- 
sively infiltrated  and  thitrkened  witli  Winplinid  cells  (Fig.  W).     Id 

inuiiy  cA»i»  ihv  centml  portiotu>  of 
ilie  nodules  will  be  Keen  to  have 
uuiltTKoin*  t;xK>nsiv<>  degenpnitivc 
tdianjrwi,  Hnd  lo  conitittt  im^relv  *»f 
a  slnicturi'lpss  gra,tiiil:u-  d6hm,  so 
lliat  the  aceiimulaliunti  within  the 
iilveoli  and  the  L-etluhii-  tnBltniliuQ 
of  the  »lvL>i)hir  walls  are  visildo 
only  at  their  peTiphery.  This  is 
tilways  ihv  Dtst  in  the  <li.''finctly 
yellow  tubercles  (Fig.  lOU). 

The   hiat(>lc»;^ic»l   chnraeten*  of 
till-  firiiKT  ffmv  inHliiUt*  differ  Kome- 
whul  from  ihc  procedinji.    In  th««e 
ibe  cellular  iufiUratioD  and  thick- 
euing  of  the  alveolar  wall  is  much  more  iiiurked.  uid  many  of  the 


A  INtnloi)  III  <i  .Small  .-uit  Unty  lubvrcli.- 
(tnnUlH  Lnnir.  TblnDiframiLriLseofiK^iiii' 
tnlmvtiluklR.  |injl>slily  iu  nn  earlier  nUiKi^ 
than  ihiit  Uma  whlcb  fix.  IM  uiu  Oruvrii. 
Thv!  Dsure  (liuw>  one  -it  Cbi;  iLtvcoll  i\\\ri\ 
Willi  rplthclliil  (^bmrnli  ami  it  Wvt  »a\a\\ 
(«IU.  nitb  inme  t-rlliiUr  InrtltniUounf  Itiv 


FlQ.  lOU. 


!t-« 


.-m-^^: 


-"■-.i;  _ 


^s!& 


A  l'«nl(>n  of  ■  YvllowTabcn^le  tt^m  l\vr  l.iinic  In  nOwuf  Actilv  Txibemilodo,  Bbowiiir 
Ihc  •IfKrntiiill'iii  or  ili<-(vntr*I  p<iniogi*ar  Uii- nixjiilp,  r.  «nd  Uie<«lliil*r  Ihlckcnliv  of  tlir 
klvt'oiRr  walla  and  Mvumntatlniu  within  th«kIvcul«rraTUU3aiUicpcrlpkefy,pi.    Jt,  IH. 

iilvi'iikr  (iivitie.t  are  orciipind  by  giani-cclls,  oriKinaling,  according  tii 
Dr.  Klein,*  by  fusion  of  ihu  alveolar  ejiitfaelium  or  by  excessive  devel- 
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ojiiuc'iit  of  onu  epitbt'tial  cell.  Siucv  the  |iub1ic»ttoii  of  Dr.  Kk'iu'it 
Mtutciiii-iit.  f  have  frL>(|Upn(ly  observed  tlie.'W  ceJls  ^itualeil  rlwtinclly  in 
tJie  alveolar  t-avitics,  aixl  1  have  little  lioiilil  they  originalo  in  tlic  way 
be  describes  (Fig.  101),  In  other  awes  the  alvcol.'ir  structure  hiwi 
cnuiplelely  disapixiared,  and  the  tubercle,  when  examiued  with  a,  low 
tii»;riiil*v>rie  jKtwvr.  ap])eai'K  a^  n  little  »iO[tii>Kliat  tiplieniiilal  ttiiis-s  the 
celliilur  elemcnl^  of  which  are  seen  lo  he  grouped  nround  separate 
erntres  (Fig.  1(12),  When  more  higJily  magnified  these  eentres  arc 
tevu  to  cnrre!»p*jn(l  witli  the  jri;iti(-cell«  alrwuly  ilt'Scrihed  nfid  the 
small-celled  titructiire  ifronped  ari>iin<l  lliem,  as  ia  well  shown  iit  Fi<r. 
101.  This  ift  a  fidly-ih-vi'lnpt'd  tubercle  of  the  Imig.  Thoftnuill-wlled 
structure  at  the  peripheral  ponions  of  the  nodules  extends  into  and 

Fro.  101. 


A  HHttun  of  (tio  Morv  CxurrnnI  Part  ni  a  (imr  Ttib^relc  fPoni  t&e  Line  In  »  OWf  oC  Acul* 

IWwKuli^'tH,  ktiowtttK  ihD  ^xlcniilTi:  inAlintlon  «nd  UtliikcliliiK  of  ilic  ftlttOlkr  wfttta,  and 
tk* ^aiii-nvll*  nlUilii  Ibc  alvviUar  iwvllira.     it  UtX 


produces  a  ihiekenin*;  of  the  walls  of  the  alveoli  with  which  the  nod- 
ule 18  iticnrpomled  (Fig.  10:1).  In  the  tubercles  thus  constilillinl 
extcntiive  retrogressive  rhunges  rarely  occur.  Degeneration  is  alow 
and  very  incomplete,  and  the  nodule  often  becomes  hnpei-fectly 
fibivid. 

Koapecting  the  came  of  these  differences  in  the  histological  cliamc- 
ter«  of  the  miliary  lesion*  in  the  liingsi.  I  believe  them  to  depend  upon 
differences  in  the  age  of  tlie  nodules  and  in  the  intensity  of  the  tuber- 
culoUK  proce:^.'  If  the  intensity  of  the  proeesit  be  considerable,  the 
iiodntt.»t  will  conj^iKt  in  the  main  of  aci^uniulation!>  (if  epilUelium  within 
the  puliuonnrv  alveoli,  and  the  nodule  will  rajtidly  undergo  disinte- 
gration. (See  Fig.  !1D.)  If  the  [irocess  be  lew  intense  and  the  nod- 
aleH  attain  s  more  advanced  age.  degeneration  will  be  Ie88  rapid  and 

'  InleiiMiv  mmpriacs  iwu  fatU)W  -Boverity  of  ii\jury  and  8UM.v|)libtlii,v  of  ii^iired 
tkaiic.    (See  "  I  iitlani  million."  \ 
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indunitioQ  of  the  new  lisisne.  There  l.«  thus  a  close  analogy  lietwevn 
tbe  tii^iu!  c'haiigirti  rtiiiiltiiig  from  LiihenniloKis  of  t.lic>  liiiigt<  »ti(l  lliotw 
whifli  result  frnm  other  chronic  Jnflauimalon'  processes.  (Sec 
"Chronic  Inflummntions.") 


I 


Ldpus  Vdloaris. 

ThiB  disease  is  clionicterizcd  by  the  api»«iranue  of  reJiiisK-brown 
nodules  of  gniuulation-tissue  upon  the  skin  (trliicfly  of  the  face),  and 
much  more  rarely  ujion  the  luucoua  membraiics  of  tbe  tonjuuctiva, 
pharynx,  vulva,  nud  vagina.  The  luherrk-j*  an.:  situate  primarily  in 
tbe  curium,  iind  sU  first  are  smaller  than  a  piii'j*  head,  but  they  may 
rwieli  l]ie  size  of  a  |M?a;  fresh  one.s  appear  at  ihc  ijeriphery.  wbiUt 
thofie  in  the  centre  hienii  into  a  more  or  k-HS  diffitwe  infiltration.  The 
disease  appear*  almost  always  between  the  age  of  two  ycara  and 
puberty,  and  ia  especially  coniinon  in  the  obviously  ncrofuloiis  ;  rentr- 
reneea  may  occur  again  and  a^ain,  and  the  discoKe  may  thu.><  liu<r.  off 
and  on,  thrmtghimt  ii  lifetime. 

Structure. — Tin-  uodtiU's  consist  of  jiranulat ion-tissue  coiit«initkg 
epithclioi^l.  and  often  a  gowl  niiiny  giaut-cells.  They  differ  from  tme 
tubercles  in  being  rnth^r  richlif  pusntlar.  Tlie  intercellular  substance- 
is  scanty  and  homogerieons.  It  ia  nor  uncommon  to  find  that  long 
anastomo-sing  prcKeA*if«  of  epithelium  have  grown  doivn  into  the  round- 
celled  growth,  the  physiological  resistance  (p.  131)  of  which  would 
t>eem  to  bo  Idea  than  that  of  normal  eorium. 

Courae. — Spread  occurs  hy  the  production  of  fresh  nodules  at  the 
margin  of  tin-  primary  foeus.  The  course  is  always  ehronie.  Wlien 
tbe  ]»atch  has  reached  a  certain  siste  it  may  undergo  no  change  for  a 
I'irij;  lime:  ihe  nodules  and  infiltration  may  <>nd  in  d«>gt.>neniliun  and 
absorption,  »  white  sear  being  left,  nr  in  ulceratioc.  After  eating 
away  the  liHsuen  to  varying  depthn,  Mmetimes  des^troying  large  por- 
tion!* of  tbe  nose.  lip.  or  eyelid,  the  ulcent  may  heal,  or  healing  may 
go  on  ac  one  point  and  destruction  at  another.  There  i»  little  or  no 
teudenry  to  c::iseation.  and  glands  rarely  become  affecteti. 

Etiology. — The  tnhercle-like  strucnireof  the  nodule*  caused  Fried- 
lander  to  surmise  thai  lupus  w;is  »  tnhorr-uln-iiis  of  the  skin^soon  after 
the  researches  of  Langliansand  Scbiippel  h:id  d(?tel■mine^l  thestnictnre 
of  the  typiimi  tubercle.  Hiiler  and  Schuppel  inoculated  aninmlswith 
lupus-tissue,  producing  a  iliscase  like  tuberculosis,  and  (_'iihiiheirii  and 
FrSnkel  obtJiined  |]gsitivc  rc-sulls  by  intnjdm-ing  bits  of  lupoid  tiitsuc 
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inio  (be  atilertor  chamber  of  the  eye.  Fiuall  v.  Kocli  exaiiiiQed  M^veo 
caiics.  anrl  succccJcl  in  ilemonstrating  the  presenct-  of  the  tulierclp 
bacilliu*  in  all — UKually  in  giuiit-ci'lU  »ti<l  very  itparingly  distributed, 
fo  tliai  tnealy  to  forty  seciioui'  loigbl  ^iiiii'tiiucs  be  examined  before  a 
single  bacillus  wus  foand:  rlieii  two  or  three  might  appear  in  one  eec' 
tioii.  In  spite  of  tbe  rarity  of  the  bacilli,  inociilaiion  of  rabbitAor 
;eti tnvB-pigs  gave  pofiitive  result*  /«  rrrrif  tra*t — suggestinj;  the  poiitfi- 
bilit}'  of  the  presence  of  ispore^  where  the  adult  organisms  cannot  be 
<leiiioii)^I)-ate<l.  Lastly,  a  piirt-  i-ulli\atii>n  was  obtained  from  one  rafic 
which  acted  exactly  like  a  cultivation  of  I ubcrclt- bacilli  from  any 
other  «)urce. 

H'e  may  add  tbul  I  lit-  hacilU  have  l>eeu  found  in  tubercles  excised 
before  uli^ration  hajs  be^un.  and  that  many  obwrvci-s  have  demon- 
fttraletl  their  prcAence,  though  rarely  with  abtmbite  coni^lsncy.  in  a 
nerica  of  case*.  Some  scrofulon*  lesion  is  often  present  in  caws  of 
liipiia,  and  it  is  atii^erted  that  |iatient«  MifTering  rmm  bipiis — |>erhap« 
even  the  majority  of  tliem — die  of  Home  liiben-nliir  dittciifle :  e.  g. 
phthisis  (Weinlechncr)  or  meninjritis  (Oontrelepont). 

The  truth  of  the  above  is  admittnl  by  Kaposi,  who  nevertheless 
di^sentH  from  the  view  that  liipiiH  ii*  a  lubet-cido?>it^  <d'  the  skin.  Ht» 
ar>:unH*ntsajraiu8i  it  are  mainly  that  even  the  frequent  coincidence  of 
Hcrofiila  and  lupus  pmven  iJolhiii<^;  that  The  haeilli  »r«>  r^trikiu^ty  few 
in  number,  und  that  perittipH  the  ino<lc  of  Maining  i^  not  renlly  dis- 
tindiveof  the  mbercle-bacillns  :  that  tnberculosid always  results  frotn 
iiioeulation  with  Uiprm  li-»ue — lu[iu!s  never;  ibat  there  i«  no  evidence 
of  the  ci^ntngiou^ne.'t.x  of  Uiptus :  and.  lastly,  that  lupus  remniiis  lupu.s 
throughout  it^  ciuime.  and  never  pfi^e^t  into  sf^nifulodeniia  and  true 
luberculoAi!'  of  the  skin.'  This  statement  h  contradicted  by  many 
ohMM'vetw,  and  none  <>f  the  argiinientti  touch  the  ehirf  fact  in  the 
caee — the  nmiftaiU  presence  >>S  the  bacillus  or  it*  spores,  a»  shown  by 
inoculation.  Now.  the  coiiKtant  pre.-<ence  of  an  organism  in  a»i40ciatiua 
with  a  specific  type  nrdl*('u.-*e  is  very  strong  evidence  of  an  etiob-gical 
connection  belween  ihe  genn  and  the  disease,  even  tliougb  we  cannot 
by  iaocutaliou  produce  the  disease  in  other  animals. 
■  IhidirnnH'-iUti.  .Id  e«l..  p.  797- 
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SCROFULA. 


The  constitution*!  coiniition  known  jl-*  scrofula  is  charactortzed '  by 

liability  of  cert&in  iiMuea  to  become  the  seal  of  i;hronic  inlluuiiiia- 
■"tifm?,  iho  ciiiiHt's  111'  Hticli  tntlamniatioiis  lieing  vprv  Hlighl  hikI  snrne- 
tiiiii;.-*  wliolly  hyjiothotifal.  It  is  goiifi-uUv  believed  that  these  tissues 
either  pojweMt  congenitHlly  or  acquit'e  »»  a  result  of  abnonTia)  <-oii<li- 
lions  of  life  au  oiift'ebled  rusisliuji  power  ajjaitii't  injury.  Virchow 
sivs  llji'ir  vulHerahilHit  its  \:j[i:esaiw.  L'on«e<]UL'niIy.  ihe  above  slif|;bt 
or  unrJLHcuverable  tauses — injuries  whicL  would  have  no  eflect  or  only 
llie  must  pasHiiij;  upon  u  healliiy  subject — ])rodu<'e  inRiimioaiion  in 
(lie  !>iTofuK)UK.  In  ibl^  way  it  Is  sought  to  uecouut  for  tbe  abnonnal 
suacoptibility  to  inflanunatton. 

The  expliinatiuri  given  uf  ihe  abnormal  chrotiicity  of  the  jmica-wes 
is  very  ctiiniliir.  We  know  that  ciiroriic  inflammiition  implies  the*  pro- 
longed or  frequent  action  of  u  caiwe.  It  is  almost  inipo-isihU'  to  put 
an  ittflaiui^l  part  under  suuh  eouditiooti  that  no  eau&c  of  inflauimution. 
ui  frirtioii.  preKi«ui'e.  Ii'iiKiou.  eoiilaet  with  a  foreign  body,  ete.,  cau 
ftlTect  it.  Theaf  an*  not  suffieieni  to  keep  up  an  iuflaiiitnatiim  in  a 
healthy  penton,  but  in  the  vulnerable  tiiiuiHe!^  i>f  the  H.-rofu1ou»  ibey 
are  8iippi>Ke<I  lo  be  able  to  do  »o :  uinl  doubtlww  they  aid  in  rendering 
tlie  proi'i'sf*  t'hroiiiv. 

This  suRH-pcihility,  Nlthoiigli  more  or  lew  general,  is  commonly 
lOBt  tnarked  in  the  inucouti  nieuibrnnei>  and  In  l)ie  Unnpliatie  glamljt. 
Ewpeoislly  in  thow:  glandswhicb  siand  in  direct  i-elalioii  with  ther-eulp. 
&UCIK.  tonsils,  and  pharynx  (cervic-al).  wilh  tfie  Iwtigf*  (bronebial).  and 
with  the  intestitie  (mesenteric).  It  is  to  llie^e.  it  may  be  remarked, 
that  organisms  are  most  likely  to  obtain  nreess.  The  skin  fecxenia 
impel iginode»}.  bone.-i.  and  jointj*  (cjiri««  and  ehronie  artbritisy  arc 
aUo  very  liable  to  be  affected.  Tbe  part  which  imffciv  varies  in  ditfer- 
enl  cases,  and  slujht  injury  (p.  278)  ii^  often  the  di'ieruiining  eimw. 

Willi  it'gard  to  tbe  tisf^ne-eliange*  oeeurring  in  senifulouft  influm- 

*  A  siiecial  type  of  L-iMi[it*>tianc«  and  Ixidy  hu  l«nK  l)eiHi  held  t^  chknu;t«rtn  the 
M'niftiluuH  OutlliMOH  (k«v  workaun  meiliduc  or  •ur|t«r}'|,  but  iu  )rci«qti6v  value  le 
doghUul. 
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Illation,  it  miiKt  be  remcmhcretl  that  whc-n  inHammaiioti  occurs  in  & 
hcaltby  individual,  if  it  doo-s  not  cause  the  death  of  the  part,  iho 
mflamniBtory  products  cither  bevome  abcyorbud  ur  the  process  leads  to. 
BUppuraliuii  or  ici  \\w  formatiiiii  uf  u  viutriilui'iKt-il  cuiilieclive  tis&ut 
In  scrofulous  inilaiauialion  tho  abitorption  of  the  iiiflaiiHimtory  jiroducts 
is  very  much  le.**  readily  effected :  they  tend  Ui  inflltrnt©  and  aceumu- 
late  in  the  lisnue,  wheru  hv  their  prtfwiire  thev  inlerfiire  with  the  cir- 
ciilalioQ  and  sn  lead  to  remjgi'c^iivc  and  caseous  dian;i;c».  There  is 
little  or  no  tendency  t«»  the  development  of  new  hlood-veweU,  and 
hence  there  is  no  organisation  of  ihe  new  growth.  These  pcenliarilies 
are  to  bo  in  great  measure  ascribed  to  that  inherent  low  vitality  of 
the  Ii8t>ue»  which  obtains  in  thiif  di^ea^e. 

When  we  examine  the  tisf^ucsof  a  part  affected  hy  serofulons  inflam- 
niatioti.  we  usually  find  a  diffuse  cell-inHllratioti  of  tljem.  and  we  notice 
here  and  there  opaque  yellow  easeouA  ApoLii  and  |iatehes.     Distinct 

Fio.  104. 


hTDftilon*  InflKmnailoQafa  BronctLUf.  (■MiloncraHDiil  broncltuiorsmuktylljr  MroHi- 
loa>  t'liltd.  till-  *ubjvrl  of  bniurljflti.  wlitrh  IfrmltMIi:^  In  mllisr?  liiIierrulMtt.  Tbo  d*«)H-r 
^InicttirMafibeliruDi'Ma-lwoU  «ra«wnt(i  lH*pKl^aHlt>-lf  niniiMt«d  wlib  vnWt^  moU  of  which 
KK  lamer  ihui  tlioMmul  wiili  io  ibc  lo»  »ten<dve  inCDrrulon  of  b««ltbr  InltftmiBatMt).  Tbe 
fnAUratiun  exlrndi  In  iiii>l  Iniftdn  tbe  WklU  of  l)i^  «tljM-cn(  «lieoli.  wlili^li  «fc  aMn  M  Uk* 
upper  p«n  ot  tbo  drawing.  The  nTllf  of  lb*  hrnnchiit  rnniBln*  a  \\t\\*  ninriu,  m.  X  3DIX 
nduccdVi- 

tuberc^Iea sre  otlcn  recognizable  by  the  nakeil  eye;  and  utmost  always 
the  microscope  reveals  non-va»culur  culleutions  of  cclU,  aintnged  as  in 
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C^picttl  tubercu1e«— -('.  it.  one  or  more  centra)  giitnt-celU  Mirroundeil  by 

^■jjiUielJoiit  cells,  and  tbc^^e  again  bv  lyiujjtL-colU.     Lar^^c  t'ell-fomis 

^bouiil  (Fign.  ^C  anil  104).     The  wliolt'  Uifiliralion  i-oiitiuns  but  few 

■^r^Sttds:  hence  ihe  palc-iiiirplish  look  of  the  jjtranulation-ik-iiic  which 

liTies  a  clironic  ("scrofulous")  absceir^  as  c-onti-a«tetl  with  the  vivid 

IB-«**1.  VMculvr  lay«r  ruuuU  u  focus  of  uciitc  sup  |  mm  lion,  ihi-  pallor 
^k  l>ont  a  scrofuloQS  Joini  i^tutfwr  alium),  nnd  so  forth.  Il  i»  llieriforo 
evident  cliat  the  anatomy  nf  a  Hcmfiilou-'^  inflammatHiti  m  that  of  tho 
i  WM  #7Itralinp  fomi  of  tubercle  (p.  ^01).  and  we  nceil  hnrdly  point  out 
cHiKr  the  course  of  a  Bci-ofuloiis  inflainuiation — chronic,  with  but  little 
t<»n«lency  to  resoluliuu.  or)^nii!ation,  or  suppuration,  Ijut  with  marked 
^«?rnl».>tiey  to  prop-essive  infiltration.  »'iise«.tioti.  nnd  often  to  snfteniug 
(«-r}irr»nic  abstcess) — li  precisely  that  which  we  sec  in  tuhercniosis  of 
^■o    lung*  ("Phihisifl."  y.  v.). 

^^*e  uiu&t  next  note  that  scrofulous  inflnnnnuiions  not  uncommonly 
"*ti  in  acrth'  wilinry  tubi'mtiagh ;  and  iu  expUnaliuii  of  thJH  il  has 
■e«ii  shown  that  the  abovc-jriven  histolopy  of  scrofulouft  lesions  in  due 
*<>  t\\e  prewnce  in  the  inflamed  lis5ue«  of  the  Bacillus  tuherculosis. 
™lie  bacilli,  though  prtr-eiit  only  in  small  nuinben*  in  the  more  chronic 
*Wboh,  have  frei|uently  been  demonstrated  inicroscopically  ;    puif  cul- 

I'-'vatious  have  been  obtained,  nnd  snccessfiil  inocniations  with  these 
^-l**!  vith  portions  of  t] isi-ajtrtl  tisstic-  liave  been  perfcinne«l  (p.  -lOS),) 
*  11*;  |iroof  would  tberefore  seem  com|)lete  that  ^nifuloiu*  ktsions  are 
*** l>«'r(!Hhu-,  and  that  the  ■'scrofulous  diaxhepis"  i»  really  the  tuberco- 
'«>*i8  fliatliesii*.     It  is  well  known  thai  cunKumprive  parenis  have  scrof- 

P**"»Us  rhildren,  and  vi-e  versS. 
An  lo   tlie  excessive  vulnerahilily   or  abnormal  susceptibility  to 
"*Jtiry  of  the  liisuee  which   is  isup[)Osed    to   exist,  it  a{)|)earB   lo   he 

i'^^Uuible  to  ihi-s,  that  certain  portions  of  tissue  (ninny  nr  few)  in  the 
^"^fiiloui*  are  excessively  predisposed  to  suffer  from  the  Bacillus  tuhcr- 
'^'loais.  After  arapHliitions  (infliction  of  wrious  injury"!  for  strumous 
•-'>Hauie  we  count  ujion  ohtainin{(  speedy  union  ;  tlic  result  of  prolonged 
^^'*-'"irig  and  i^utling  opei-ati()ns  upon  iliscJistHl  M'nov'ial  iiifinbnines 
^**"*«ion  of  joint*,  anhrectomv)  in  excellent,  provided  ihat  something 
^K  .'  *^  «'«)inpleleness  is  attiined  in  removin^j  the  morbid  and  morbidly- 
^H  **^litied  tissue;  thecoutentsof  scrofulous  L'laudsAix-j'COopedout  daily, 
^P  ^>Ui  tlie  ii»:uul  result  that  the  inflammatory  process  subsides  and 
F^        pr^aid  lo  other  ^hinils  wascs.     No  mon*  rest  lo  llie  purls  or  fn'cdom 


IV 


*^t»i  in-itation  is  obmined  for  the  wounded  tissues  after  an  arthrec- 
**xay  Uum  was  jgiven  before ;  ofteJi,  indeed,  mucli  less  i*  obtained, 


336 


THE  IXFF.CTIVE  GRANVLOMATA. 


nnd  sepsis  may  lit-  aildiHl,  and  yet  if  the  excision  lias  been  complete 
the  part*  do  not  iigain  become  the  scats  of  intractahle  inflammation. 
And  tbis  is  the  case  even  when  lar^e  porlioiis  of  epiphysis,  in  which 
scrufulouB  jiiiiil-diseaset*  frL-nuently  commence — and  whJth  therefore 
must  he  regarded  a*  vulnenilile  in  a  high  degive — are  left.  We  mnv 
say,  therefore,  that  the  result**  of  surgery  lenvo  hitle  iwim  for  the 
doclrine  of  exceswiive  vulneial»ility  of  tiwueti. 

AgaiDKl  tho  view  that  Kcrofuhmit  lo^iotiN  are  rvaWy  Inboeular.  anil 
that  tlie  ncrofulrms  and  tuherciitji.r  "diatheses"  are  identical,  has  hcen 
urged  the  extreme  fre<|iu>ncy  with  which  tJie  tnucous  membrane^'  iiuil 
lymphatic  glandi^  in  8croftiluu«  childrL-u  are  the  kcuIis  of  obstinate  »nd 
protmi'tcd  iiifluuiiiiatioo»  vihich  ulliumlely  end  in  recovery.  But  wf 
have  ah'cady  alluded  to  tlie^lowue&a  with  which  recovei-y  even  from 
phihiHirt  hHH  heen  recognized  (p.  S08) :  it  in  no  csscniial  part  of  a 
tuhercuhir  process  that  it  should  end  fatally,  n^  experiments  on  animals 
And  ohi-crvations  upon  ninn  fully  show.  Pome  of  tlie  catan'hs  alK>>'e 
alludeil  to  are  duo  to  the  irritation  of  the  luherdc-hiudllufl ;  of  uiu«l 
we  do  not  yet  know  the  pathology,  But  it  would  in  no  wity  count 
agninst  ihc  view  we  hiive  taken  of  scrofula  if  we  had  to  admit  that 
tLe  Jilimentan,-  tnict  of  MTofnluiiM  children  was  more  liable  to,  nnd 
nuire  eti^ily  irritated  by.  abnormal  fermentations  than  that  of  healthy 
children,  or  that  the  hroiichi  of  iKe  former  were  more  prone  to 
catarrh.  \W  have  alroiidy  inlmitled  the  latter  for  tlic  hereditarily 
tubercular,  and  there  can  be  little  doubt  that  chronic  hrnnchial  catarrh 
rcndere  inhcrculiir  infecliou  uioreeajty.  Thiswould  he  a  «iseof  gmfl- 
ing  a  lulien-iihir  afTinitinn  iipnti  a  t^implc  chrouic  inflammatioD;  hut  to 
assume  that  all  scrofulou-^  ginnd.i,  honw,  ami  jnintH  hegiu  as  a  Kiinple 
inflammation,  and  continue  simple  if  they  recover,  hut  that  they  have 
become  tuhercular  if  they  liike  an  opiwsite  course,  is  graiuilons,  and 
not  in  accordance  with  the  fact  ihat  the  products  of  ruuny  loog-quics- 
cent  scrofulous  inflammatioms  will  excite  general  tuberculosio  if  inocu- 
lated upon  animaU. 
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LEPROSY. 

Tuts  i^iftease  is  endemic  in  niimy  pins  of  tiif  world,  wijpeiallj  io 
the  Eattl  and  West  Indies,  Cliiiiii,  South  Araeric:ji,  iiiul  Ei^uuturial  luid 
Southern  Africa.  From  the  fourth  to  the  fourteenth  century  it  was 
wiiloly  spread  over  Kiirope.  reaching  it«  highf-st  [loiiil  iil  the  tiun-  of 
ihe  Cnisiule.s,  v\um  tlioiiwuids  in  England,  Fnince,  (.Jerumny,  and  all 
around  the  Merlirermnean  suffered  from  tlie  disease  and  numerous 
leper- asyl lima  for  the  iitolation  of  the  allli'Ci  i'<l  were  founded.  It  began 
to  di«  away  al  che  he-:inning  of  the  fifteenth  cenliiry,  iind  wart  rela- 
tively e.'ELinct  hy  the  end  of  tliis  century,  when,  curioualy,  syphilis 
nppeiired  or  becaine  proininent.  Leprwy  still  lingers  at  tunny  spola 
in  Europe,  particularly  in  Norway,  Sweden,  nnd  Iceland. 

VARIETIES.— Tlu-re  an-  (wo  etiief  varielie-i  of  this  di»eft«e — 
tubercular  itiid  aucBBthetic.  In  the  former  the  lesions  affect  chiefly 
the  skin,  in  the  latu^r  the  nerves. 

In  tubercular  leprosy  patches  of  hypi-irremia  are  followed  hy  thick- 
ening of  the  skin  and  the  fonimtioii  of  nodules,  whivh  may  re;ich  the 
sixe  of  walinits.  They  are  almost  always  situate  on  parts  cipORed  to 
the  air — face,  hands.  »nd  feci — and  appear  j^omeiimes  singly,  some- 
times in  /rronpH.  They  may  come  out  in  dintinct  eruptions,  separated 
by  lon^  interval.'*  of  lirne.  At  first  finn  and  red  or  hmwni.^h,  they 
hecorae  soft  and  paler,  lut  do  not,  as  a  rule,  ulccntte  for  long  periods 
unless  injured.  Wiien  vdcers  do  form,  (hey  cause  great  dtBtniction 
of  features  and  other  parts  (h-prti  mtttifnnji).  Ilcalin]{  may  ocrciir. 
The  tuherclcs  may  affect  other  parts  of  the  body,  especially  the  exten- 
(■ijr  a^pei't"  of  liinhs  and  the  uiacous  rnemhrancs  of  the  eye.  mjfe. 
moiiili.  (Mid  hiryiix. 

hi  ansBsthetic  leprosy  nmlulcs — or.  more  often,  diffiise  cylindrical 
or  fusifonn  swellings— form  upon  nerves,  espeoiaHr  the  idnar  and 
external  [JOplitKil.  sttrroimding  lony;  jK)rlious  of  them.  uflTeetio};  pri- 
inurily  the  cutaneous  and  later  the  mnwnlar  branches.  The  skin 
supplied  is  of\en  painful  nnd  hypene.><lh<-tir  ai  fimu  and  then  hco-nmes 
anmsthettc.  pale,  and  wastes,  together  with  the  pamlyzed  muscles.    A 
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bullous  eruiition  [fifrnfJiii/tiit  leprosm)  in  the  art-a  of  the  affected  nerve 
may  be  tlie  first  sign  of  tlic  disease :  the  bullie  niay  dry,  leaving  pule 
inseiisilive  [>!itchei<,  or  ulcers  mny  i-emaiu.  Soiukt  or  later  ulcors  furro 
upon  tlic  aiireslUetic  jjtirlfj.  ImiCiii;;;  in  I'-sIonnire  iler»lniclion  and  ilrop- 
ping  off  of  fingers,  toes,  and  larger  portions  of  linibn  {hpra  mutilan*). 
The  two  forms  may  run  their  ronrse  separately,  hnt  often  occur 
together.  The  anaesthetic  variety  ocxurn  chiefly  in  hoi  cliniutes. 
In  each  forn:  the  glands  receivin)£  lyu]|)h  finm  the  di&eu^i^il  part« 
enlarge — first  the  8U]ierfit;ia.I  otiw,  then  the  deeper.  Infiltration  of 
visfU'iit — especially  the  liv'cr,  spleen,  and  tojiti-ji — may  ownr.  Death 
rdsulla,  from  exhaustion  or  some  intercurrent  digea*e,  afiur  a  eouree 
of  eight  to  ten  years  in  the  tubular  form  on  the  averajie.  or  about 
twieH  an  long  in  the  auiesthetic. 

HISTOLOGY. — To  iIr-  naked  eye  the  new  grcmths  wherevef 
situate,  have  the  gi-ayish  or  yellowish,  »enji-traasparem,  uuironn 
a[)fK.'arance  eonnnon  to  so  many  eelliilar  stnietnres.  MicKwcdpieally, 
they '-'on-aisl  of  a  gmnnlalion-ti»9ue:  it  is  made  up  t)f  miihII  miind 
cell)*,  like  leueocyteff.  and  Koiue  very  large  oneji — Icpra-cells — of 
which  B>omc  arc  ttpindlc  or  brunehi-d,  and  ik  iiincli  more  enduring  tJian 
the  corresponding  tinsue  in  luhercle  or  syphilis:  ultimately  it  loo 
undergoes  di-genemtioTi,  and  is  jihsorbcd  or  breaks  down.  A  few 
veswcU  lie  among  iheni,  uml  the  infiltration  begins  distinctly  around 
the  vessels  at  the  most  v».'icular  fpots  in  the  skin  (about  glands). 
The  fnci  run  logethfr  and  the  infillr-aiidri  biTomrw  diffuw,  only 
appearing  on  section  to  t)e  cTJt  up  into  nodular  majwes  by  bands  of 
pre-existing  connective  tUsuc.  The  endothelium  of  the  veMeU  is 
said  sometimes  to  lunlliply,  and  the  inlorpapillary  processes  of  epi- 
thelium and  the  outeiiuutit  celU  of  glands  uiay  grtm  into  the  infiltralinn 
and  form  a  network  of  epithelial  nnls.  vl»  in  lupuv.  Degeneration 
occurs  jnsi  as  in  lupus,  and  is  perhaps  brought  about  by  obliteratitin 
of  the  few  vessels  present.  The  appeanmewi  are  well  shown  in  the 
accompanying  drawing,  made  friHu  a  )<peciiuen  kindly  lent  by  Dr. 
Thin  (Fig.  105). 

ETIOLOGY. — Acconling  to  modem  views,  endemicity  at  once 
excites  suspicion  that  a  disease  is  infective.  Organism*  have  there- 
fore been  searched  for  in  leprosy.      Hansen'  and  JJeigsor*  separately 

' "  R«part  U)  the  Mod-  !m»:.  of  Cbristianift,  1874,"  Hrrtl.  SruL  Zn'uobr.,  Nub.  Stl^ 
»,  18Ti>. 
■  rircAov'a  AnK,  Ixzix.  y.  31. 


LEPROSY. 


339 


devvribeil  h  bacillus  as  specific  to  leproity.  It  h  found  cOTWt&Dtly  id 
nil  Tounfc,  primary  Iffiiitms  (not  in  those  Bccondorv  to  anroathesia), 
chiefly  in  the  lpt»ru-ccll9  (Fig.  104,  h),  hut  alsn  in  othtrs,  rarely 
between  cells.  In  old  Iwiorw  thvy  bfeouie  jinmular  frcim  sjiore-fnr- 
mation.  They  show  an  active  to-anii-fro  moveuient  in  fresh  juices, 
aod   when    cultivated   gruw   into   long  joinuKl  Glainontf:  (Ilnn»cn). 


Flu.  105. 
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Tnbnvniar  t.ppr<>A]r.  uxiliin  ilimiitth  nkln:  a.  RbnninK  tnl^timiton  with  IpptnuF  bftrllll. 
jd,  b  *buwH  iiii1l¥lduat  bm-llll  in  tlio  colla.  X  3D0.  r.  ludKldiut  InuIIII.  lUiuwinac  tporoa. 
>  HO. 

Thin'  has  shown  that  us  rognrda  size  and  headed  iippearance.  B. 
leprae  fFig.  104,  •-)  is  exactly  like  R.  tuherculosia;  whilst  U.  lepra?  is 
stained  by  WeigertV  J)1bii  for  t-oloririg  nuclei,  B.  liihercuIoHis  i»  not. 
Like  08  they  &ii>.  they  are  not  the  same.  The  loproiiK  orj^nisna  is 
cont^tant.  no  tnuflcr  vshpre  tho  diKCiise  may  have  been  contracted. 
Thin  found  bacilli  in  enni-n)oT]8  Tiumbci'»  in  the  IcftionK  he  examined, 
and  gave  reai-ons  for  believing  that  spread  may  occur  by  both  I_\Tnpb- 
»ud  bhwid-vcwela;  the  ftiiipi  have  occasionally  been  found  free  in 
the  blood  of  patienttt  probably  Hiiffering  from  iin  acute  outbreak  of 
iiihcrclea. 

The  rcstiilt  of  moculation-expertm«nta  on  the  lower  nnimnlii  hiut 
been  ill  a  few  instances  to  pnidiicv  <i  locii-l  diseajte  in  which  the  orgiiu- 
ism  grew,  hut  no  generalization.  Neix^er  produced  tuberrloK  in  r»b> 
bits  by  siihcutaiieoun  inoculation  from  lepro^iy  lesiontt,  and  Daniscli  by 
intrajwriloneal  inoculation  of  dogs:  Hansen  failed  with  ralthits,  and 
Kohner  with  an  ape:  Onmpana  and  Thin  also  failed  with  pure  culti- 
vations on  holh  warm-  and  cold-blooded  aniraalii.  The  bacilli  multi- 
ply in  the  autflrior  elmniber  of  rabbit*,  but  prodnec  no  tubiTclej*. 

In  the  Brif..  Mfil.  t/eninin!  lor  June  '2U.  ]HH<!,  .Snrgeon  Hatch  of 
the  Bombay  army  reports  ihe  cn^e  of  a  Ktiident  who,  during  a  posl- 
tnortem  on  a  cane  of  leprosy  on  Jnne  'Z(>,  188o,  wounded  bis  Icfl 
I  TroM*.  M*d..a,ir.  iior^  18KI. 
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forefinger  nnd  ikhrwdeH  liirt  riglii  hand  on  the  dorsal  aspect.  On  the 
28th  the  lef)  inipratrocMear  gland  v-u  painful  and  swollen,  andoD  llu- 
2*JtU  the  uxillary  -^lauvU  wure  affectud.  Oa  the  -iOth  llitr  ulnur  ticrrc 
wa.-*  enlarged,  liani.  nnd  U'lider,  llic  towelling  heing  niutiilitorni,  slioot> 
ing  pain  along  il.  alight  fever  and  inaluise.  In  July  tlicro  was  wvctb 
pain  in  the  wnall  of  the  back  iirul  in  the  fipennatic  cord  and  testes: 
temperature  !*0— 101°.  The  right  E^ptrriu^tic  conl  und  epididytim 
became  hard,  nodular,  and  tender,  but  by  Augiut  it  was  again  nor- 
innl.  The  hiind-niiisirli*  supjilied  by  tlio  ulnar  were  now  filn)pliie«l, 
and  there  waa  loi^  cf  sensation  in  ihe  ulnar  fin^icrs.  Dr.  Viindykc 
Carter  now  cimfimied  the  diagnusis  of  leprosy.  In  1888  it  ww 
aunouueed  thul  a  cunvict  who  hitd  Xitivn  uRered  his  choice  between 
death,  tu  which  he  had  been  t^enteneed.  and  allowing  himself  to  be 
iiioruliitud  with  lepnxsy,  and  wliii  hiiil  r'lict^ien  the  latter,  had,  some 
years  previously,  been  inoculated  with  leproua  materiul  and  had 
developed  the  diseiwe  in  a  wcll-Tniirke"!  fmm.  We  mav  aecordingly 
Niy  lliut  leprosy  is  inoculable  tiruii  iiiiin  tu  tnan,  even  I  hough  Uie 
rapid  development  of  symptomB  be  held  to  cast  doubt  ujion  the 
former  of  the  two  nisfs.  Rut,  lhf>ngli  inoculabl©.  the  disease  is 
uot  necessarily  contagious;  and  upuu  thi;«  puiut  opinion?)  dlfTer 
muob. 

From  time  iuiun'mnvia!  leprosy  has  been  Inufked  upmi  ;i«  a  eonta- 
gimis  disease,  and  lepers  have  been  rigorously  expelled  from  social 
COmmunitie«.  A  very  puperfidal  e:caniination  throws  doubt  upon 
this,  fur  mun\  lepers  live  in  the  closest  rt'latiouH  with  heallliy  ]>eoplc 
without  communiealing  the  diineBsc.  Miiny  have,  however.  m»'n- 
laitieil  that,  the  di.-te:i.-^'  ih  eominunieabh'  umler  certain  coridiiions 
(among  which  siisecptihility  perhaps  rank*  high)  which  nrc  rarely 
realized.  Tt  seem*  even  more  difficult,  however,  to  prove  the  con- 
tag  irui.'*ne.sji    of  iepn)sy  tliau  that  of  phthis^iji. 

Kaposi  states'  that  in  1K72,  Dr.  Hawtrcy  Benson  of  Dublin 
recorded  the  infortion  nf  a  man  who  had  never  left  Irchiml,  from 
wearing  the  i-lothcv  and  u-ting  the  bed  oT  Imh  brother  who  bad 
returned  from  India  with  lepro!<y.  and  had  died  of  it;  the  symp- 
toms in  tbo  caao  were  not  given.  He  knnwa  of  no  other  similar 
ease. 

Hillis'  has  recently  brought  forward  evidence  in  favor  nf  origin 
by  contagion. 

Ijastly.  accounta  are  given    of  the  introduction   of  Icproiiy   into 

'  Loe.  vil.,  p.  811.  '  t^my  in  Brtiith  (Jaiama, 


I 


SYPHILIS. 


341 


various  places  and  'uf  it«  rapid  subiietjuenl  »prcttil;  thus,  J.  C.  White 
reported  in  1882  on  various  plnces  in  Nortb  America  iota  which  the 
Ohinpjw  had  curried  the  tliscasc ;  ami  in  llif  Sundwicli  Islnnd.i  there 
hiw  lately  been  much  talk  nbont  the  enormous  increase  of  leprosy 
since  l8-5f),  owing  to  the  abseuce  of  iitolntion  lawti.  But  the  latest 
re[»ort(hy  Gibson,  1886)  is  unfavorable  to  spread  by  ci>nta;:ion  having 
occurred,  and  regardH  the  atlvuiilages  of  iwdation  as  illueory.  The 
iticrrase  is  said  to  be  accounted  for  by  careful  registraiion  of  eases — 
like  the  talJted-of  increase  of  lunacy  in  England.  Nevertheless,  it  cer- 
tainly cannot  be  lioeibtL'd  that  the  inln>ducli(iii  of  a  leper  into  a  cum- 
munily  has  oficn  been  Inilowcd  by  spread  of  the  disease.  To  quote 
■  only  one  instance :  Dr.  /.nringa  watched  the  spread  of  leprosy  in  the 
vJlliige  of  Parcent  in  Alicante  (previously  free  from  the  disease)  fi"om 
a  le|)er  arnvir)g  there  from  a  neighboring  town.  A  friend  using  the 
Nime  plates,  i^poonif,  and  glasses  as,  and  sleeping  with,  the  patient 
soon  developed  the  disease.  Up  to  IS88,  tiO  cases  had  ari.«en  in  this 
umall  village;  4">  had  died,  and  15  still  lived.  It  appear^nl  dear  that 
friends  and  relatives  who  avoided  contact  with  the  lepers  escaped, 
whilst  the  careless  were  attacked. 

We  may  end  by  noting  that  leprosy  HourifihcH  in  all  climates  and 
upon  all  soils;  that  poor  diet,  and  salt  fish  especially,  do  not  appear 
to  he  factors  in  its  etiology;  and  that  the  disejL^e  does  not  rdoih  to  bo 
heredit]iry — children  born  of  leprous  paivnta  in  leprous  places  may 
acquire  the  disease,  and  so  may  outsiders  euteriug  suvh  a  place. 


ClIAl'TEK   XXXIV. 


SYPHIUS. 

The  lesions  occurring  in  the  course  of  coastitutional  syphilis  aUo 
hclon;!  to  the  class  of  Infective  Granulonuita.  They  aru  inflammatory 
in  their  nature,  but  in  their  seats,  distribution,  sequence,  ami  histo- 
logical characters  many  of  tlietii  present  certain  peculiarities  which 
make  them  quite  charael eristic  of  this  disea.'«e.  The  primary  syphi- 
litic lesion  (iwually  the  {ndurnffd  rhancrr),  the  seoondiiry  lymphatic 
gland-enlurgcment.  and  the  subsc<|ucnt  series  of  changes  in  the  skin, 
muooas  membranes,  and.  later,  in  the  nervous  syatem.  bones,  and 
internal  organs,  arc  all  of  them  the  results  of  inflammatory  processes 
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induced  bj  tlie  s^-jilii1itic  poison,  whicb,  being  inoculated  at  any  poiot, 
Bprcads  thmiigh  the  wbnle  system.  Though  not  yet  certainly  rwog- 
nixcd.  tho  no(hiIar  nature  of  the  lesions  demonstrated  the  particulate 
nalrirc  of  the  cnunQ,  and  the  multiple  ibei  of  diseii^e  prove  it«  power 
of  multiplication.  Lon>;  ago  Jonatliati  lIucvhiiiHm  (»eni«r}  puinutl 
out  ihe  aiiiilof^v  iK-lwitt-n  cyphilt-s  nnd  the  ncnte  general  infective 
di!*enst-.-«  ("acute  upecifie  fevers"),  iiud  it  has  now  taken  ir.i  place 
in  llic  clajtsiBcattDn  of  disease  aj>  a  "chronie  <^euerat  iufeciive  tlis- 
ca«e." 


THE  LESIONS  OF  STPHTT.IS :  NAKBD-EYES  AND  MICRO- 
SCOPIC CHARACTERS.— I.  Early  Leeiona. — Many  of  theiw  are, 
iinuitiiiiicallYs  indiHtiii|.riiiHhiil.i]e  fjotu  I'iuipk'  iniiniu mutisms  of  the  t^auie 
parts.  The  ra«he».  fur  example,  are  due  lo  iiilliiiiiinatory  hy|>encraiii, 
with  more  or  le^'t  inBllration  of  rlie  MnperRclal  layer  of  the  skin. 
enlargement  of  the  papilltr.  and  often  excessive  epithelial  innftiplica- 
tion.  As  a  rule,  thei^e  liiHammatious  end  niilurally  in  resolution,  but 
in  tit(8iips  of  fiHrblc  ix-^istiog  powur  tliey  tuny  ulcerate.  The  early 
perio.'^tcitis  [iwiltg).  again,  in  indistinguishtible  from  a  traumatic 
inflammation,  and  the  syphilitic  iritis  is  diagnosed  from  the  rheumat- 
ic only  by  concoinilant  circum!*Uinces. 

11.  Later  Losiocs. — Et|UalLy  characl eristic,  clinically,  vritfa  tho 
above  are  the  diflust;  i^iibarutc  and  i-lirniiii!  inilammatiuns  of  orgsna 
anil  pnrifl  which  end  in  fibroid  induration.  But,  anatomically,  these 
arc  ordinary  productive  inflaninintinns.  GrannUtion-lissne  form^  more 
or  less  irregularly  throughout  tht-  urjiau.  At  the  name  lime,  if  the 
proi^cM  \a  subacute,  degeneration  and  di<vappea ranee  of  i<orae  of  the 
more  or  less  widely -separated  elementit  of  the  pari  ownir.  Scar-ii^sqe 
fonns  from  (lie  granulation-lissiie,  and  as  it  cnntrncta  many  more  of 
tbc  ))roper  cells  of  the  |iai-t  atrophy  and  disappear.  The  apjienniuce 
of  the  iniiltratiou  variex  in  difierent  vases  and  in  diflferent  parts  of 
tlie  same  organ,  poni'isting  now  almost  wholly  of  cells  witii  little  Inter- 
cellular substance,  or  ag-iin  of  more  or  fewer  cells  in  a  markctlly 
fibroid  matrix,  or,  finally,  of  dense  fibrous  tissue.  The  iu61imtion 
may  be  general,  but  mueh  more  commonly  comparatively  bcaltliy 
portions  of  the  organ  are  found  between  the  fibroid  induralions.  [i 
in  the  irregnlar  distribution  of  the^e  lesions  which  makes  iheiri  no 
cliaracteristic  of  8vphili». 

The  cappule*  of  organs  are  irregularly  thick«ueU,  and  peritoneal 
overingM  are  sure  to  be  involved,  producing  more  or  less  general 
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tf  dhcsioD  to  8Hrroun<ring  parts,  as  is  seen  in  syphilitic  Iippntitis,  sple- 
nitis,  or  orchitis.  In  the  latter  ease  lh«  coinciileuce  nf  hydrocele 
j»it)vt^f*  iluriug  life  the  affeclJori  ol' thu  tunica  vai;iD»lis.  The  Irregular 
Kl:iie1(ettii)g  of  the  ca^K^iile  it!  tlie  lann  iiiHrkfd  feiLture. 

As  the  fiI>rou!(  tissue  contmL-t.'*  the  nrj»iiti  shrinks  as  ii  whole,  ami 
:>fleu  l>ecum*w  of  t^tonv  harilniw);  hut  the  iiTeguIar  (Uittri)Htltun  of  the 
•  puliation  above  notuil  often  t-iujseis  UHe<{ual  conli-action  and  puckering 
^M  ihe  Hurfiu^e.  uniounting  in  some  cofies  to  the  foinnatJon  nf  deep  fis- 
i »  ire.**.  <Iividing  tlie  organ  inio  Inhtv.  In  thwp  case."*  the  diffuse  growth 
ft  3t.<i  prohnbly  been  combine*!  wiih  the  syphilitic  tatnor  or  gumma  (to 
^ «  next  described),  as  not  uncoinmonly  happens. 

Naked-eye  Pxa.minalion  of  a  part — f.  (/.  testit; — n-hich  has  under- 

«^ne  thc^e  changes  chnwa  adhesions  between  the  layers  of  the  tunica 

aHginniis.  which  contains  fluid  where  not  adherent:  marked  thicken- 

'ag  of  the  lunicn  aHniginea.  aritl.  extending  from   it  into  the  organ 

wiiril    the  mediastinum,  ilense  bands  of  hbrmis  tissue:    thu  niitur-al 

*~«?d(iii<li-bri)wncidorof  th«  tnhulcs  i«replat!ed  hy  a  much  paler  wliitish- 

^r^'Ilow  tint,  ill  which  island-*  of  normal  tissue  may  rcranin.     The  eon- 

^i«tence  of  the  gland  is  greatly  incroised.     Ono  or  two  gumiiiiila  may 

^fc-l.so  Iw  present. 

In  ri.'Intion  witli  bone  e.viiilntiuns  of  this  kind  of^en  ussify.  Under 
tJif  periosteum  ihcv  cause  thirkeninjr  of  the  bone;  in  the  Haversian 
CawaU  and  ciincetlftii'*  spaces,  itii:rcii*eil  density  of  It.  (See  "Con- 
*ieiii*ing  Ostuitis.") 

Tb<«e  eell-exiidatiom*  dn  not  always  go  on  lo  fibroid  induration: 
%fcey  may  rewolve,  ami  generally  do  »o  with  marvellous  nipidiiy  under 
^lie  influence  of  iodide  of  poi3L'»iut»  when  ihcy  nre  at  all  recent. 
I*rubnldy  the  infhiinniMtory  product*  undwgo  fatty  degeneration  pre* 
"V-ions  lo  ah»orpLinn. 

Localized  seam.  oUcn  e4kuaing  much  puckering  nf  the  sui^hce  of 
cirgatw  and  sending  fibrous  rays  far  into  the  surrounding  tiiwue,  may 
l>c  found,  and  are  usually  the  remnants  of  precedent  gumoiata. 

Guiumata,  Syphilitic  Tumors,  Sypbilomata. —  Anaionuciilly, 
Hlt!ae  are  tlie  chanicterislic  lesions  of  syphilis:  they  are  frequently 
^usoctatod  with  the  fihroid  lesions.  As  usually  met  with,  they  are 
VKi(Hl«rat«ly  firm  yellowish-white  nodule^o.  having  often,  on  section, 
iroewhat  the  appearance  of  the  cut  surface  of  u  horse-chestnut.  They 
Vary  in  size  fmtn  n  hemp-seed  to  a  walnui,  and  are  surrounded  by  a 
Zone  of  translucent  fihrouj*-lookiiig  tiitsue,  wliicb  sotm-tinies  has  the 
>&.ppcaninc«  of  a  capsule,  and  which  is  so  intimately  associated  with 
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tbe  surroimding  structures  that  eiiucteation  of  the  mass  m  Jmiiosaible. 
Till'  oullitit!  of  tlic  jironth  if  ^tuicnillv  irivgiilnr  from  pmceiiij*c9  nidia- 
tiuj-  frum  it  along  tlio  natiii-al  aqjtii  of  tlie  organ,  aiiil  wxaiiiination 
alwa^'o  shows  tbat  5preail  occurs  bv  infiltrution.  In  the  earlier  stages 
uf  their  <l«vclo|)irK'Tii.  when  iliey  Iww  coEtiiiKinly  ruiiit!  iimliT  otuterva- 
tion.  ibey  arc  mucb  softer  in  conBistence,  more  viisculur.  anJ  (if  a 
rcdilish- white  color,  vrbil»t  in  their  more  Advanced  i»tflges,  owing  to 
extensive  retrogressive  changes,  ihev  may  be  distinctly  ofmque,  yel- 
low, and  fatty. 

Kxaiiiiiicd  niiuroKeopi rally,  giimmata,  an  UNtally  found,  show  niarkeil 
structural  difference*  hniween  the  coniml 
and  external  portions  of  the  growth.  The 
teutral  portions  arc  eonijroseil  of  closely- 
packed  shrunken  cells  and  nuclei,  fat- 
granules  and  I'holesterin.  nmongsl  which 
is  generally  a  little  fibriUated  tiiwue(Fig. 
1U6,  a).  Surmnnding  this  and  dirtx'tly 
enniinuouH  with  it  1.^  a  zone  of  cells  in  a 
disrineily-fihrillnted  matrix :  wliilst  the 
peripheral  portion  of  the  growth  is  a  richly 
celluliLr  and   vascular  ti>wue  (Fig.  106,  b, 

t^':z"'^:^:^oV:^:  ::7  ^^^  ^-k-  ^^n  '"''-  p-'-'p'"-'^'*'  '•>'*"•. 

iiiooiivcwwi.    y  100.    (fiArnii     which  is  in  direct  histological  cnntinnitT 

with  the  surrounding  structures,  consists 
of  (troHll  ccMh,  niaiiv  of  which  resemble  white  Mootl-corpusTlt^  whilst 
others  arc  larger  and  like  the  formative  ccIIk  of  granulation-tissue: 
giant-cells  also  are  founil,  but  less  commonly  than  in  tubercle.  These 
cells  are  separated  bv  a  scantv.  Iiomogencous.  intereelbilar  ni»ti>rial 
and  numerous  new  hlood-ve»>eb.  The  three  xoncs  alrcidy  dcscribetl, 
which  are  to  be  diRtinguisbod  more  or  le!<» clearly  in  roost  futly-devel- 
oped  gummy  nodules,  correspond  with  tlireo  difrereiit  stages  in  their 
growth.  Fatly  degeneration  may  follow  very  cloiiely  on  the  spreading 
edge  and  render  the  two  outer  zone?  very  narrow:  although  to  the 
nakeil  eye  the  yellow  patch  may  seem  defined,  the  microscope  shows 
that  each  one  of  these  zones  pas-ses  gmdually  into  the  next.  The 
most  external  xone.  consisting  of  the  vn-^eiilur  granulation -I  issue,  rep- 
rwenls  the  earlier  stage  of  development,  and  by  the  continuou?  for- 
mation of  this!  tisyue  the  growth  iiiuy  steadily  increiwe.  The  intenne- 
diale  more  fibrous  zone  represfuts  the  second  ^mge  in  the  process — 
the  dcTelopmenc  of  the  granulation-tiasuo  into  a  more  or  Ic^  com- 
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|]|utel;  Hbrillaicd  strticture.  Tbc  cha-ractont  of  this  fibrillate<l  tissue 
vary  in  (Jiflcrent  growths.  In  mmw  tlip  fibrilliition  is  very  dhtiiict; 
in  olhcn>  the  tissue  is  dL-use  un<l  eicutriciul  iii  cimnictor;  whilst  lues 
frequently  it  consists  of  a  r€iic'ii(!ii«il  stnirtiiro  within  the  meshes  of 
which  are  grouped  round  small  coISh.  The  central  zone,  consisting 
of  the  aTDorphons  j^mntilar  matcrinl. 
represents  the  ohlest  ptirtir>n  i>r  the 
growth,  that  which  h-i^  undergone  ret- 
rogr*Misive  clianjies.  The  IjUi'mI- vessels 
in  the  centre  of  a  gumma  undergo  cer- 
tain changes,  about  to  be  described,  by 
which  they  liecuiiie  obliturateil.  Tlie 
part£  are  thus  deprived  of  blood,  u.nd 
hence  degenerfirte.  Thia  takes  plfiue 
verj'  early.  When  tbc  tumor  ia  large 
it  may  HOiiielin)e)>  be  seen  to  be  made 
of  several  distinct  sraalliT  growUis.  each  presenting  iit  its  circumfer- 
ence the  more  pcrfeet  ccIU,  whilst  the  central  parts  arc  granular  und 
amorpbons. 

Ill  t-arly  stages,  before  they  have  produced  marked  destrti(;tion  of 
tissue,  guuimala  may  be  abiiorbed.  Later,  their  central  fatty  piirtions 
are  frequently  absorlitd,  leaving  a  nuliating  puckere<i  scar:  cjilcifiea- 
tion  ia  rare.  Not  uncommonly,  under  conditions  which  an'  not  under- 
stood, gtimmaia  eoAen  and  excite  auppnration  ai'onnd  them ;  the 
■bticeifit  bursts  and  a  yellow  »lough  is  ex|K)t<ed.  This  has  a  very 
oharaoteristicappcamnce,  like -'wet  wnshdeather" — tough  and  cohe- 
rentT  very  unlike  the  deail  tissue  thrown  nut  from  the  eawrmiH  centre 
of  a  tubercular  focus.  Slowly  it  ia  thrown  off,  and  a  larger  or  fiinuller 
cavity  is  left,  with  ragged  soil  margin:*.  All  tliii*  iii  oAen  and  well 
seen  in  the  tongue.  Quniniata  of  the  skin  and  mucous  luenibrane^  are  by 
fiir  the  most  prono  to  take  tins  eourse.  These  ntccmtionsmiiet  be  distiti- 
giiisbed  from  the  superficial  iilrcratlnn.f  cftnnected  with  the  early  rashes. 

Ciummala  are  met  with  iti  tbt- .skin  mid  subcutanoous  cellular  tissue; 
in  tbc  submucous  tisiiue.  especially  of  the  pharynx,  9ol\  palate,  tongue. 
and  larynx;  in  musck',  fuciie,  hone :  and  in  the  connective  tianiie 
of  organs,  especially  of  the  liver,  brain,  tetsl-icle.  and  kidney.  Tbcj 
occur  also,  but  much  less  frequently,  in  the  lungs,  especially  in  con- 
genital syphilis,  an  do  aUo  simple  InoallKcd  fihroi<l  indimtinns.  TheT 
are  generally  late,  so  culled  tertiary,  luuui  festal  ions,  but  they  mar 
occur  at  quite  an  early  stage.     No  hard  line  can  he  drawn  clinienlly 
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between  the  seconJarj,*  and  tertiary  Btages,  and  none  cbd  be  dmwTi 
piithntiigicallv  l^twoeii  tho  priidticls  of  tlitwe  s(up»4.  All  »re  inflaio- 
mulprvi  «()nit:>  circuit) scribed,  i^me  diffuse.  Even  the  bard  chmirre 
has  the  structure  of  the  first  stajre  of  u  jniuiuiu — leucocytes,  formative 
and  (^innt-t'ells  in  :i  filirill»r  iiinlrix. 

Chang^B  in  VeBselB. — (-'iTiaiii  (■.hflii*e.'»  in  tlio  ecrebral  aricrie=^ 
have  bwn  destTJiird  iiy  Hcnhn^r  a,*  chitmcteristic  of  syphilis.  Thew 
chung«8  have  been  brought  proniineully  bfrfure  Engliiib  pathologists 
by  I>n>.  (JreenfieM.  Uartow,  jitrI  others.' 

Ill  lliu  cerebral  arieric^  tln'  i'Iiiiii^ck  produce  ojuiritv  and  nnirked 
tbickL-oing  of  the  vessel,  with  considerable  diminution  in  ittt  ealibre. 
It  1:4  this  diminulioD  of  the  linueu  of  the  ve»si'l  which  \^  e^peeiallv 
chnnicteriKlic.  Thu  MuuUer  vc:iseL<,  urtencK  and  veins  are  chiefly 
affefrled,  and  their  lmnin»  may  be  r|uitc  obliteraied. 

When  iraiisvcrse  sections  of  the  vessels  are  exninined  niicm8<!r>pi- 
cally,  the  principal  change  ia  iteen  to  be  i^ituBled  in  the  hinrr  coat. 


Flo.  108. 


F^TI^illltlr  tvixuMi  nf  Orvhml  Art«rln  :  A.  f«nnntt  ft  mlddU  r«-_n^hnl  nrtcn',  lnin»v«T 
MK'iloii :  (.tblvhvnrtl  iDiivt  (•««l ;  r.^nilixhrltiim  .  /.  iiii-mtiraiu  ritit-.>1n>l«  .  m.  iiiuw-iitiir  i-n*l: 
n.  ••Ivi^nlltU.  X  3*,  r«Hloc«l  !*.  B,  fmall  ftrtviy  -^1  pU  ni«(*f,  iratiiii-i**  Mc-ltMi.  ktMMrlnit 
iniuT  roBLcUmiriinlifl  luinrii  oTvew*!.  ond  iy.n«lcl«Telik-  infiliniildn  of  adveutlila.    Tli» 

Tt  lA  well  shown  in  the  aet-uinpauyiiijr  drawings  made  fn-m  j-pi-cimfii^ 

kindlv  lent  to  me  by  Dr.  liarlnw  (Fig.  lOH).     This  coat  i>  (.'I'lijiider- 

TVoM  /teA.  .SiDc  Lonrf.,  voL  xxvUi. 
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abl^  iLiclcened  by  a  cellular  gmwih.  The  growtli.  vrfiich  in  limiteil 
intenially  Uy  the  emlrithclium  uC  thw  \va»v\  (Fi^.  lOH,  A,  e)  anil 
exioraally  by  the  iii*inbr.mti  ic'iictitraUi  (Kig.    lOS,  A,  /),  closely 

smhles  ordinary  gmniilation-luwijc,  consisting  of  numerous  small 
round  and  »phnlle-Kha|)ed  relU.  TbU  lift»ue  ajii^ears  grBilually  to  un- 
derpo  [Kirtial  dcve]o|niieut  luto  an  iuajHrfcctly  iilrilluied  gtructurt. 

In  iuldilioti  lu  this  riiniigi;  ill  tlii>  iritiiiiii.  %\\v  outer  coat  ir*  ahitor- 
nially  vaaculiir  and  infiltnited  with  suiall  cells  (Fig.  ItlH.  A,  a),  and 
this  cellular  infiltratinn  nsiiallv  iiivjules  also  thr  muscular  lavcr  (Fi". 
lOH,  A.  tn).  The  marked  diiuiliutiiMi  ui'  the  lumen  ut'  tbe  ve^^e! 
(Kij;.  108,  B)  and  the  con8e(|ucnt  interference  with  tbo  circulation, 
eou[>led  with  chatige  in  tlie  endothelium,  freiiuciitly  lead  \n  wagula- 
tion  of  tbe  blood  {thrombuntH)  and  cerebral  softening. 

Dr.  Greenfield's  observations  t«nd  (o  show  that  similar  change)* 
occur  in  ve*sel»  of  otlier  jtariw.  and  that  they  accuuni  for  tbe  degenera- 
tion of  syphilitic  ^nuiniala.  Aneurism  in  adults  under  forty  is  often 
connpcrod  with  a  syphilitic  history. 


ETIOLOGY. — Strang  as  the  clJoital  evidence  of  the  infoetivo 
nature  of  syphilis  is.  nothing  positive  is  known  of  its  aiu,Hc.  Thn 
poison  np|M.'urs  ceiiainly  to  be  an  orgHnium,  probably  a  bacillus,  which 
enters  fbrotigh  a  mucous  tiiombratic  or  through  an  abrnded  surface  of 
«kin.  and  is  carried  into  tliu  blood  indirectly  by  the  lymphatics,  and 
probably  directly  by  the  blood  also,  judging  froin  ibo  failun-  of  i-arly 
doetructioTi  of  un  inf(>cled  surface  to  ]ircveut  the  general  diaease.  A 
good  many  observei-s  have  descnbcd  organisms,  but  they  by  no  nieann 
confirm  cacli  other'*  re«nlts. 

The  ]>oisun  e.\ists  iu  the  primary  sore,  in  mucau»  tuberckv.  and  all 
^secondary  sore.*,  and  in  ihc  blood  during  the  eruptive  period.  It  \a 
doubtful  whether  it  ij4  present  in  pure  lymph,  sucli  a^  may  be  obtained 
from  a  vaccine-vesicle.  It  is  not  present  in  normal  secretions,  m 
saliva,  mucus,  semen.  The  discharge  from  tertiary  or  gummatous 
uleen*  is  not  infective. 

Klcbs  dcvHrrihed  mobile  granules  and  short  rods  in  non-ulcerat4.'d 
pricuiiry  .-ores.  He  inoculatcil  apes  with  portions  of  syphilitic  tissue, 
and  pmdnccd  a  disease  closely  rt>8«nibling  syphilis.  A  cultivation  of 
lh«  blood  of  SQch  an  ape  on  gelatin  yielded  brownish  nuwMW  of  short 
rods,  as  does  also  tbe  primary  lL■^iou  in  man.'  AufretOit  found  diplo- 
«occ)  staining  with  fitchsin  in  tbo  juice  of  Hat  condylomata — an 
'  Artk.  /.  l-jr^-t\tth.,  X.  3,  i. 
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ubservatioB  of  no  viiliie.'  Hirch-llirschfeltl  foiinil  diplocoocl, 
Uiken  f(ir  ^hort  r*nU,  nut  oiilv  iu  tliu  ;rLi|>Lliar;)'  bodies  unU  e]iiiienitic 
cells  of  flat  coiid^' lomHta,  but  aUo  in  jriiinriiiua  of  diEfert'iit  organi*,  but 
only  iu  still-growing  spediiit'iit*,  imd  ei^pecially  ut  llic  edge  of  the 
L-liL'tMj  part.  He  huA  since  Atntcd  tlitit  further  research  proved  what 
he  took  for  diplorocci  in  the  Uvt-r  to  be-  rfiilly  pliwina-wllj*  which  stoio 
like  orgaiiisui»  ^<rit]l  aniline  colon* :  liu  adlieR-!«  to  Itia  oljM'rv'aliou!«  uu 
coiiilyluiiiatii.'  Borgiimiin  found  tirgaiiiHiiiti  ra'«eiubling  thot^e  described 
by  Kleb^  constantly  |)rL't«ent  In  tbi,'  lymphatics  of  Iluntcriun  chancres.* 
Martirieaii  and  Hamoniw  i-ukivated  in  iiieat-biotb  !>iniilar  vrgunii^ius 
from  the  diiiebiLrge  of  Dypbititic  ulcers;  the  cocci  grew  into  larger 
cbaiaB.  and.  ihfi  authors  say,  gave  syjihilia  to  a  ymin;r  pig.* 

Iiiistgarteii  tilates  that  by  a  special  mode  of  stftining  he  demon* 
stiTKod  in  each  of  Home  sixteen  eases  the  pre-''enrt'  of  bacilli  very 
cIos4?ly  reaembliug  those  of  luWrule  and  leprosy.  They  occurred  uuly 
within  the  larger  cellt*  of  the  graniilation-tisKuef  und  were  found  in  the 
primary  rtorc,  flat  condyloniata.  und  gmiimata.  Tliry  wi-ro  alightly 
curved,  their  edges  showed  tiltght  indentationsv  th«>  i-nds  were  some' 
times  a  little  swollen,  and  sporej*  wen'  cwti  in  ibv  interior.  They 
were  r*onietinie:!<  e^in>;lc  in  che  eclU,  somcCiiucs  niuUiplc,  but  n»  a  rule 
only  sparsely  diBtrihiiteJ. 

Othf-r  ohsei-vers  have  faihsl  by  I.ustgiirtrn's  method  to  demnnjitrate 
organisms- in  .>*y]>hilitic  Ics^iona,  and  .Vlv;ii-ex  and  Tavel  have  described 
a  similar  bacillux  a.*:  exinting  in  normal  t;niegm»  preputii. 

In  11  pntliminary  iiotieer  in  thu  L<LnrH{\]m\  10.  IHHtJ)  F.  S.  Kve 
and  \.  Lingard  filate  that  they  have  auct-eedeil  in  demonstrating  the 
presence  in  primary'  sores,  lymphatic  glands,  enndylomats.  and  giim- 
inala  of  a  bacillus  in  large  numben*.  Thy  organism  is  somewhat 
polymoi-phous,  varying  a  good  deal  in  kngth.  with  rounded,  sonie- 
tinies  Mvolleii.  endi^:  usually  ntraigbt.  sometimes  curved.  The  longer 
bncilli  it>i»iilly  stained  inieqiially,  ami  ohnved  8->5-8  deeply-Ktaincd 
8egiaeiit.x  intitod  by  unstained  prnlopla^m  in  n  hyaline  sheath.  Unlilte 
the  bacillus  of  :iuieguia  (Alvaivz  and  Tavel),  this  organism  afler  staiD* 
iiig  with  fiielisin  is  deculorixed  by  uitrir  or  oxalic  acid.  Lastgarten's 
inetho<l  gave  uDlfoniily  negative  results  with  sections  known  to  be 
erowdeii  with  bacilli. 

Thexf  bacilli  were  found  chiefly  in  tissue-interstices  and  lynipb- 

>OU./.  mfd,  Wim.,  p.  i2».  1881. 

•  l^Mnrh  rt  ftuA.  .<"«(.,  id  «1 .  Pnft  2,  p.  Mt 

*  V'Ae  Fhh^  ^  S^ilu.  *  Birrh-rUrH-hlvld.  Inr.  ril,.  Pan  1,  ii.  1ST. 
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^MHMS,  but  also  in  colla.     Jn  the  Imrd  8ctrc  thej  were  mnch  more 

numerous  in  the  tlcRpcr  parts  than  in  the  ^raniilatintr  surface.  )>erhaps 
'Oti  nccount  of  the  resistance  of  ];raDul:itioii-ti»»ue  tu  gerniB  (p.  277). 
In  };lanUfi  tliL-/  are  most  [uiuitTuiis  in  tlie  vortical  l^mph-i^poccs:  in 
•CDDdvlomata  ihey  are  fouutl  in  the  liKttuc-sfHK^-K,  and  in  even  hirgpr 
nuniKi-rs  in  the  epitheliuni :  in  giimmata  they  oceur  chieHj  ot  the 
spreading  margin. 

Eve  iiml  Lin«anl  ^ucreeded  in  obtiiiDin<;  cullivutions  of  t)ii«  bacil- 
lus fr<iiii  tht'  hlooii  wf  twu  piitient-i  in  the  early  eruptive  stafre  of 
sTpliilis.  uml  others  frnni  I  he  deep  surface  of  un  exciKeil  pupiiic.  I'ruin 
jiti  ingiiinul  ^lanil  preHuniahlyRvphilitie  (further  history  of  tlic  patient 
vnknuwn').  and  from  the  lia^e  of  a  Imrd  rujri*  removed  hv  (;iri:unK'i!(iun. 
j\n  impure  cultivation  wns  obiaincd  from  the  ba-^c  of  an  oxciawl  eon- 
■ctyhimii,  and  n  pure  iine  frDni  the  ichur  from  a  pha<^edenie  aure  ii{ion 
^hlch  syphilitic  symplimi*  supervened.  No  eultivatiun  eouhl  he  oh- 
tained  nfter  the  adminiarration  of  mercury  for  nnv  length  of  time. 

Inoculations  of  a|K'!<  with  cuhivalioii!*  iind  with  pieces  of  primaiy 
■ore  knd  other  rrpUililic  Icsione  vcrc  unifontdv  iinsuciMawfuJ. 


SYPanjTia  DisBAae  op  thk  Livbr 

The  liver  in  one  of  iho  most  frequent  seat*  of  syphilitic  teiaion^!. 
The  most  common  chanj;«  is  the  development  of  fibroid  iind  {luuiniy 
jrrowlh-'  in  the  suhslnnce  of  the  orpin.  In  the  spreadiiif;  slajre  the 
margins  of  giinmiala  are  ill  defined,  round  cell»  infiltmiing  the  »ur- 
roundini^  liver-tissue.  The  jtrowths — which  are  n.iiinlly  connected 
with  tihi-oid  lhiekeninj.'s  of  the  r.tpsiilf — snnielimes  consist  .«*ini|ily  of 
a  dent^  fibroid  structure.  More  commonly,  however,  jEUmmata  are 
found  imbedde«l  in  the  (iKrnid  growth.  In  the  former  cat^e  it  is  po.s- 
•Ible  that  the  gumma  may  have  hecome  ahsorhed.  leaving  merely  ita 
fibroid  cicatrix. 

The  development  of  these  growths  produceis  very  markinl  alterti- 
tinna  in  the  form  of  the  liver.  Sear-like  dcpn-s'sitm!'  are  »e4'n  on  tta 
tarface,  and  the  organ  In  irregularly  and  often  very  <leeply  puckered. 

A  more  general  fibroid  change,  not  associated  with  the  fonnation  of 
gommala,  is  oct;a.*ionally  met  with  in  the  liver  in  inlierited  syphilis. 
Tliii>  change  closelv  resembles  ordinary  cirrhosis,  although  the  inter- 
cellalnr  network  of  the  liver  is*  iL-ually  more  extensively  involved. 
itlv-,  it  must  be  mentioned  that  the  liver  in  i^phiUfl  in  freqnently 
evous. 
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It  18  uDuecHsury  to  tlcscribi*  imrticularl^  Kyphttitic  lesiutia  in  olhrr 
organH.  a»  lIk-/  nil  present  the  ^amc  »pnenl  cfaBrnvtrns — vie  ccll- 
infiltnitions.  Bom,  lihmiil  iixlarntioni*,  Hnd  gtiinmntn.  ftinglj  or  euD* 


CirAPTEK    XXXV. 

GLANDERS    AND    PABCY,    RH1N08CLER0MA,     AND 
ACTINOMYCOSIS. 

Glanders  and  Farct. 

TifKPK  MTV  vnriptios  of  (HIP  di.<(pftS(-.  (liK*  pmhahlv  fi>  (liffpri>n«i' 
iJn'  |K'iiit  of  cnlryof  ihe  poison.  In  ylandt'r*  the  na«il  niucou-^  inem- 
bran?  uml  itx  prnlnogationM  arv  the  mat  of  tlic  nrlieet  lesionn:  in 
fiuvy  the  skin  un<l  subcutaneous  tift«!uv.  Rach  fomi  may  nin  a  rapid 
vr  a  mIow  txjurM.',  and  il  is  imual  in  ninn  fur  ihc  ^rniptonw  of  onr  in 
Bujkervent'  wwner  op  lairr  upon  llitwc  of  thr  other.  Thp  dinciuMi  aro 
ronnnun  onionn;  I'nuirio  nninials.  fjt(KTialIy  horsw.  and  an-  c»mmaai- 
mble  from  theui  lo  uthcr  anininl!!!.  inrludin^  man.  Tbi.<  bnp[ic>n<t  but 
rarely.      It  i<  li'an.'iri'nihli'  rnun  man  tn  mnn. 

NATURE  OF  THE  PATHOLOOICAL  LESION.— Tbiii  in  hm 
Keen  in  the  loorechmnic  foniLH.  Il  to  a  circumsrribeil  ttulule  f&rcy- 
bud)  vartin;;  from  a  jmtt  vi!«ible  point  up  lo  the  Alio  of  a  pt»  or  )h«il 
On  Kertion  it  m  found  to  coniiiitt  of  :«inall  round  eelU:  vaAcuUrizaitMi 
in  very  imperfect  if  it  ofcur».  but  the  fonnatjun  of  larger  evll-faniv 
has  not  been  detwribed.  I>ef!eiieration  occurs  cnrly.  and  more  or  laa 
acul«*  nuppiirMlion  in  excited.  In  the  tanhxtanee  of  an  nr^pku  or  |ibH 
an  iil>!>c(?u>  fniiHR.  but  un  a  free  mirfavc  an  ulcer  Hith  induraleil. 
dharply-cut  maqfin  and  var  foul  bam>  \»  the  reBult.  Such  ulc«n  nia/ 
heal,  but  ilieir  c<mrfie  \s  generally  vi>ry  ubronic.  Tn  the  mnrearatel 
fonui*  of  the  diiteaw  the  poiisnu  seitt  up  ordinary  suppuration  at  spoB^ 
when  il  dvrelopii.  The  inflAmmation  is  not  almy*  circnittK'ribed. 
but  »onietinii*-<  pniduce!!  diffuMc  inRllratiotiii.  a»  nf  muAcleit,  subcuta- 
ne<iiu4  itstfue.  and  ruuneinive  tiM<u«  of  urbii.  which  fro  on  to  ttuppor*- 
lion  at  many  pointH  or  generally.  The  fnrcr-budn  and  iliflTiitic  inftaai- 
mations  in  the  various  atago*  of  dc^i-nenilion,  .tuppumtion.  and 
nlceraiion  mentioned  abovi>.  and  In  various  H.*at(t.  oonotiiute  ibr  mor- 
bid uiatumv  of  the  dii^t^'M^'. 
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MODE  OF  ENTRY  OF  THE  POISON. — A  wound  is  n  cora- 
aon    portal;    niucoiut   membnincs.   i-speciiilly  Uie  coiijuiiciivul   and 
nasal,  aro  oilier  senU  of  infprtii>n.     In  many  ca*&s  there  is  no  eviilciice 
to  slum*  liuw  ihe  pois^Jii  eiilfieJ. 

COURSE. — In  acute  fflanders,  iiftrr  a  variable  perioil  of  inciiba* 
lion,  infliimtnfitory  iiinluli'a  a|).pL'iir  iti  the  nmeoii.s  mcmbratK-  of  the 
now?,  frontal  aiimses,  etc.,  and  run  on  more  or  less  rapidly  to  suppura- 
tion and  ulcci-Rtion.  The  nubiiiiixiilnrv  unil  cervical  jilaii'W  swell 
from  iiifcctioti  thnmgh  llic  lynipbaiics.  The  fever  and  iimc«- purulent 
(oHen  bloody)  discharge  from  the  nostrilH  are  thus  explained.     The 

Mfion  now  eiiiem  the  hlond  and  w  can-jfKl  to  distant  parts,  giving  ris« 
meta-slalic  inflainnuitioua  Jii  iiitfrnul  orgiiUM.  espeeinlly  the  lungs, 
an<l  in  tl]«  skin  and  llit?  iiiueous  membranes  of  the  respiratory  mid  oli- 
mentjkry  tract*.  Ahsc<*ses  in  the  subeutancoua  and  iniennuHeiilar 
tissue  are  common,  und  Huppiinition  in  joinu  occurs.  In  fuct,  the 
dJseuM  reitemblex  pyseniia  in  many  re^peet^.  being,  like  it,  due  to.  the 
di.<semiiiution  by  the  blood  of  a  poison  capable  of  exciting  KUppurutinii. 
The  absccfif»e»  in  orjrmis  are  generally  fimall.  but  tnay  rench  a  large 
iize.  The  respiratory  and  alimentary  riiucoim  racmhmnes  are  perhaps 
directly  infected  Irom  the  nose.     On  the  skin  red  papules  and  larger 

itches  of  inflammation  appear,  «jii  which  vesicles,  and  then  pustules, 
with  hemorrhagic  contcnCs  quickly  devoloii.  eon.'*iituung  the 
of  the  disease.  The  earliest  stage  is  a  eollection  of  roimd  cclU 
in  the  «u{>erficial  part  of  a  papilla:  a  little  later  and  the  rele  is  raised 
in  the  roof  of  a  pustule.  Throughout  the  disease  the  fever  is  high, 
Hympioniu  of  prn<<tratiiptt  appear  early,  arui  death  occur.<i  with  all  the 
nigua  of  Mrpiiu  poisoning. 

In  ohroaic  fia-rcy  Uirfio  "buds"  appear  in  the  siibrutaneous,  sub- 
mucous, and  inlennuscular  tissue.  The  former  break  down  slowly 
and  form  foul  ulcers;  the  lymphatics  become  much  swollen. hard, and 
knotleil;  ihe  glands  are  greatly  enlarged.  The  gcnenil  symptoms 
are  much  milder.  This  form  often  cuds  in  recovery.  The  symptoms 
of  glanders  ft^(|acntly  supervene  before  death. 

ETIOLOGY. — J'chUlz  and  LiJIller'  found  in  the  pus  of  abscesses 
in  glatiders  slender  rod»  tiko.  but  smaller  than.  13.  tuberculosis.  Oul- 
livated  in  the  scrum  of  horse's  bloiMl,  they  formed  colonies,  niainlaining 
their  initial  form.     After  repwitcd  cultivation,  to  ensure  purity  from 

*  Mmhriiungtn  imm  d,  Kaitftt.  Gr^uhdKaUamt,  llcrlll),  vet],  ii. 
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the  origtDsl  piu,  (lifTereot  aniniali^  were  iooculutcd.  The  result  varied 
with  their  ^utjceptibilitji'.  In  a]l  an  induratctl  ulcer  appeared  at  the 
8iti!  of  itiiwiilatioii.  :iih1  rorily  lyuiphntics  ran  thenoc  to  swollen  glands. 
In  some,  metastatic  ahscfjiwcs  foniic-d  in  internal  organs ;  others  died 
early  with  symptomji  of  sejitic  poisoning.  In  all  ihe  above  bacillus 
uraJ*  found.  Two  horses  were  inoculated  from  a  fourth  cullivation  : 
all  the  symptomi!  of  glanders  set  in  afwr  uiini:  dayt>'  incubaliun.  and 
the  older  hurt?edieil  in  fourteen  dayo.  The  other  was  killed  nextday. 
being  extremely  weak.  The  post-mortem  signs  were  the  same  in 
both — viz.  n  sore  the  site  of  a  shilling  ut  the  site  of  inoculation ;  lym* 
pbalioi  leading  thence  to  glands  hard  and.  swollen ;  abscesses  in  the 
lungs  from  the  size  of  n  |)ea.  downward,  with  red  borders;  the  nasal 
OMicowi  Hludded  uilli   fiirey-bud-s  and  nlcers. 

By  this  one  series  of  exfierinicnu  it  would  seem  that  this  bacillm 
has  been  proved  to  be  the  cause  of  glanders  and  farcy. 

Rhinoscleboma. 

NAKED-ETB  APPEARANCES.— This  riisCTBe  was  described 
by  Von  Hebm  ami  Kaposi  in  ISTO;  ihe  l»tter' »>ix'sl<s  of  having  secQ 
about  forty  cases,  almost  equally  distributetl  between  the  sexes  and 
occurring  in  people  of  ull  ranks  of  life  between  the  ages  of  fifteen  and 
forty.  The  great  majority  of  the  eases  vame  from  Vienna  or  its 
neigh Iwrhood:  a  tew  have  been  recorded  in  Italy,  one  or  two  in 
Eg.vpt.  and  t^ome  in  South  Amerieu,  where,  it  is  mi  id,  the  disease  is 
not  iinconinion.  The  only  case  recorded  in  England  occurred  in  ibe 
person  of  n  Guatemalan  under  the  care  of  8emaii  and  Payne.'  There 
has  been  no  reiwon  for  suspecting  any  connection  with  tubercle. 
syphilis,  or  other  widespreading  disea.-te :  antisyphiliiic  ti'catniem 
ho.''  always  been  without  effect. 


DISTRIBUTION. — The  diseft.«e  oonnsts  in  the  fnnnation  of  flat 
or  elevated,  sharply-defined  pla<|ues  or  masses  "f  new  growth,  which 
are  tender,  very  hard,  and  elustic.  and  almost  always  primarily  situate 
in  the  skin  or  mucnus  meinbrane  near  the  imierior  nares,  wliieli  they 
ultimately  eIo.<e.  first,  however,  forcing  the  alie  apart  and  rendering 
them  so  rigid  that  pre.ssnre  makes  little  impression  upon  thorn,  and 
the  nose  below  the  bones  has  been  compared  to  ivory  or  plaster  of 
Paris:  thenee  they  spread  on  to  the  upper  lip  and  even  around  the 

■  Hauikrankeiien,  3d  cd.,  p.  7&2.  *  Tram.  PaJJt.  Six.,  1883,  %*.  79L  flp. 
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whole  raouih — greatly  narrowing  the  orifitt — ami  on  to  the  gums,  or, 
ujori-  vMinnxmly.  hack  througli  tin-  niLsnl  fftvitto,s  (both  sides  beiug 
soon  ttffeck'd),  hhwkiiig  thi;  laL-Lryuiiil  duels,  in  tliL-  Imrd  aud  soft 
painter,  vch'xeh  become  infiltratei).  ami  llie  lutter  b>  gri>»tly  (lisflgiiritl 
by  (tcar-coiilra'^tinn.  The  iiifiltnili«m  may  cpHiiti  tn  ibt*  ]iliftryiix  iiiid 
jrloltii*.  iiiduL-ini:  rigidity  mid  c!o.snri;  ot"  rhc  hiltt-r  orifice,  and  coiise- 
(|uenl  a|di)niia  itiid  dy:^[miea.  Iitvolveinent  of  one  ohvek  lo  such  an 
extent  that  (he  iiohc  soemnl  liy  uouiparUon  Uoprcssod,  together  with 
a  owolliiig  over  the  parietal,  has  nnvv  been  nolc-il  (Kaposi):  in  another 
case  (Pick)  bcitli  externa]  auditory  cauaU  were  affeeted,  iind  the 
exteniai  auditory  moatiw  in  a  third  (Kapow).  The  growlJi  hi**  uever 
been  known  ti)  genenili/e.  and  for  yrars  the  general  health  is  not 
affe«red.  Extension  is  slow  but  steady  when  there  ih  no  trealuiciiu 
wid  recurrente  has  invariably  au<l  i-apidly  oecurred  nft*r  even  appar- 
ently fonipiete  reinovid. 

The  ma«S(»  round  the  nostril  are  like  keloid  or  hypertrophiu  (»eBi», 
light  or  dark  hrowiii*h-i-ed  in  color,  wnoolb,  and  fiwnire<l  here  and 
there.  The  skin  around  i»  quite  nonnal.  There  is  little  or  no  tend- 
ency to  ulceration — after  years  it  may  just  be  excoriated.  Injiiriex 
excite  little  or  no  reucliun :  at\er  removal  of  u  piece  it  growH  again 
and  ttkins  over. 

HISTOLOQ-Y. — Den-<e  infiltration  of  the  coriiim  with  wnall  round 
ccIIk  is  found.  Tlie  coIIh  lie  in  a  Htronm  whieh  i»  frequently  iibrillatcHl, 
ami  usually  presents  some  den.se  hnndn,  uptm  which  Payne  suppOMS 
the  givat  hunines.1  of  the  growth  to  d<i)end  ;  in  Momv  eaweii,  however, 
cartilage  (up|>er  lip,  Kaposi)  and  bone  (Billroth)  hare  been  found  in 
the  Htniniii.  Many  of  tlie  cells  are  found  to  he  spindIc-phapo<l.  anil  a 
few  may  he  •'epithelioid.'*  but  large  cell-forniM  are  the  exception.  The 
growth  ia  toleraldy  va-scular  and  presents  no  tendency  lo  fatty  degen* 
eralign.  Cuniil  rle!*cribe«  nonie  of  the  cells  as  conl.-iining  "hyaline 
masses,"  which  may  be  pre^'nt  uIko  in  the  ticKne:  ihey  were  noted  In 
the  latter  «iluation  only  hy  Payne.' 

As  in  lupUH.  down-growth  of  epithelial  piTicewv^  into  the  grnnula- 
lion-tiwsue  of  the  corinui  U  uhuhI. 


THE  VIBUS. — The  i|ueHiiiin  of  contagion  has  not  been  raliH'd.  but 
the  dixeii.se  is  reganlcil  by  tnotit  authoriliefl  as  an  lofeclive  grunulonia 
on  account  of  its  morbid  anatomy,  coupled  with  the  cotwtani  presence 

'Lecdl. 
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of  u  batrillus  (Fmcli).  sh1<)  by  (liflTereiit  observers  to  oc-cur  in  the  cells, 
lympbaticK,  or  tiitaues.  I'aync  figurt^  them  in  all  tbn-t^-  situaiitms. 
The  hiLcilli  lire  short  and  thick,  ovoid,  or  evca  round,  and  two  are 
oncn  buuriil  together  as  diplococvi  in  a  capsule.  Fri^'b  und  Bnnluzzi 
and  raltaiil'  and  Von  Kiselsbcrg  have  cullival/jd  l\w  oryauism :  it 
gruw!"  iii[>idl_v  at  ;iti°™lK°  C.  Inoculation*  with  the  fulmre  <h-  with 
pieces  of  the  growth  U|K>n  the  uoses  of  dog^  Lave  always  failed.  Proof 
uf  till'  L-iiidogical  relation  between  this  genu  Hnd  the  diseaiH!  U  ihere- 
fore  defective. 

ACTCNOUYCOSIS. 

DISTRIBUTION. — ^iurcoma-like  tumors,  occuring  chiefly  in  the 
lower  jaws  nf  cidwj*.  wen>  «Iii)W!i  by  BolliTi>;(>r'  in  1M77  in  cotitain  e«n- 
8tii.nily  elements  of  a  fiin;;u;4.  the  actinomyces ;  and  he  found  the 
itanie  fiHi)(US  in  u<Mlular  nta.<st>jt  in  the  totigties  of  cown  (t/'ooij'y  ^oik/h^), 
ill  the  )<wollen  glands  beneath  the  Juw.  and  in  the  upper  purt  of  the 
neck,  in  polypoid  and  submueous  tumors  of  the  larynx,  anil  through- 
out llic  alimentary  tract.  They  Imve  since  been  demonstrated  in 
tutiiomof  pig»4' jaws  and  uddcra,  and  in  tubercle-like  mtdiile?  in  the 
luiigf  of  calvfti.  Horse-*  also  may  suffer,  but  the  diseivte  i"  mre  in 
llieiri  and  in  |iig>*>     Oirriivura  :irc  4-xeiupt. 

In  1KT8.  Israel  described  a  ease  of  multiple  supei-fieiaJ  aheeesacs. 
with  one  large  inlrarboracic  abuccsBopctiinf;  by  fistula-  <iii  tlif  surfiiee. 
Tlif  pu«  from  all  contained  parasites,  wbit-h  correspondeil  to  the  above 
diiDcription.  Thedif^case  had  begun  tsix  muntlw  before  with  fever  and 
joinr-]Kiiris.  Thn-e  weitks  iifter  admission  the  woman  diwl:  there 
were  a  jrreal  absoes-t  in  the  left  lung  and  countlesw  absee.*<e»  in  the 
liver,  spleen,  intestine,  and  kidneys,  most  of  them  very  small,  but 
some  the  size  of  an  apple.  All  contained  the  fungi,  and  in  the 
glomeruli  of  the  kidney  were  found  fungi  which  bml  not  yet  exeite<l 
inflammation.  Since  1K7H  at  Icjl^I  forty  ea^oif  have  been  recordetl. 
tbiny-eight  of  tbcm  being  collated  in  lerael's  work  on  Aefhiomyawt 
in  Mnn,  abstracted  in  the  New  Sydenham  Society's  Micr*ffMraMite$ 
in   />»>'■<;«»■, 


HISTOLOGY. — On  section  these  nodtdes  have  a  si"ongy,  v\wtt 
appKiraiHiT.  and  a  puriform  or  che*«y  fluid  can  be  (M|ueeZeJ  from 
tlieni.  Uesides  fatty  cells,  this  contains  many  [mle-yellow  gruaulc* 
Hi*  large  lui  millet-seeds.  These,  when  gently  squtn-zed  iinil  cleared  up 
bv  |Ktta.^h,  uve  seen  (o  consist  of  fibinients  nidiiitin^  fnim  a  common 

'"U«l>er  eiTi«n«ii«Pila-knnkli«ll  Uitiii  Kiiide,"  <W./.c(.  wcff.  Il'in,  1877,  Ka.  ST. 
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centre,  ami  beuring  at  their  free  ends  club-shaped  swellings,  often 
brunchoii  uml  Fivijiiently  ealrified.  The  n'"[iil*'s  iiml  tumors  cODiti^t 
largely  of  gruuiilutioii-list^iu-,  iiicen^Keteil  Xwrv  iuxl  tlit'ru  by  baiidti  of 
fibrous  tissue.  In  the  older  specimens  there  are  foumi  round  each 
fitn^iH  j;{at)l>rp|ls,  and  otit^tide  the-tc  epithdioid  and  then  granul.ition* 
cells — ull  dign»  of  a  cbrouic  intlaiituiation  round  a  Hligbt,  coiihtant 
irritant. 

MODES  OF  ENTBT  OP  THE  VmUS.— Israel  stales  that  tJto 
fungus  may  enter  in  three  ways: 

1,  From  the  Mouth,  U!*uaUy  through  a  carious  tooth,  stiint'times 
through  nn  extrftctiou-wouiiil;  by  one  of  these  chiinnels  it  reiiehe,s  the 
inti'rior  nf  the  jaw  (uHiiiilly  lower),  and  grows  there,  burHt^  through 
the  outer  plate,  and  gives  rise  to  an  abscess  in  the  glands  or  eon- 
nective  tiasue  of  rhe  neelt.  It  i»  probable  that  infertion  may  take 
place  through  the  follicles  of  the  tunnil  iu  touititliliK  or  of  Uiu  plu- 
rynx  in  pharyngitis  {prevaiebral  abaeets). 

2.  From  the  K«epiratory  Passag^ft, — In  one  case  a  cbmnic  brnn- 
chitici  {se%'vn  years)  only  NecriifU  lobe  present;  the  sputum  wuu  then 
tmpiouM  and  contained  the  uetinoiuyt^es.  irsually  the  fungus  is  drawn 
into  the  fine  bronchi  and  nlveuli.  iind  there  seLs  up  n  brondio-pncu- 
monia.  The  patrbo-s  enlarge,  undergo  ftiTty  degeneration  and  soften- 
ing, being  meanwhile  shiil  off  fi-om  the  haillhy  lung  hy  a  layer  of 
healthy  granulatioiLt  which  develops  into  denne  li brous  ti»8ue.  The 
cavities  riiti  together,  the  syuipioinw  Ifeing  vt-ry  like  those  of  phthisis, 
though  marked  hn'moptysls  is  micoinmun.  Then,  adhesions  over  the 
diseased  area  having  formed,  the  futigu.i  spreads  to  the  posterior  mcdi- 
sstitiiim,  thnmgli  the  diapbragni  into  ihc  peritoneum  (causing  jfe?-/- 
tonifU),  liver  or  .ipleen  (rxAirr-eirs),  or  into  the  anterior  mediastinum  ami 
poricardium.  LiiMtly,  mnar  of  these  ahtuHwscs  after  mnch  burrowing 
find  their  way  to  the  surfiiee  and  burst.  It  ia  noteworthy  that  thougli 
tbo  actinoinycw  aflects  the  lung  from  above  downward.  like  the 
tubercle-bacillus,  it  Icavi's  the  a[H?x.  above  the  clavicle,  uninvolved. 

S.  From  the  Inteeiine, — The  InleHtitic  may  be  affected  primnrily 
from  within,  or.  (M-condnrtly.  by  cnit)olism  or  by  extension  from  other 
organi*.  The  primary  form  »iny  Iwnl  merely  to  caiarrb.  or  to  the 
development  of  foci  in  the  submucous  tissue  or  mucosa,  which  break 
down  into  ulcers  with  undermined  edges  reaching  down  to  the  mus~ 
cularia.  Perforation  into  the  peritonetim,  int«  other  hollow  viHceru,  sr 
through  the  abdominal  wall  may  result. 


356      ly FT.  A  ATM ATTON  OP  SPECIAL  TnSfUSS  AND  OBOAyS. 
In  a  good  matiT  cases  the  channel  of  infetTtlDti  remaiiin  douhtful. 

EXTENSION  OF  THE  DISEASE. — Aetinomvcolic  cinliolism 
may  lea<]  to  aliscesnes  jii-companied  by  symptoiiie  of  pytEniia:  sec- 
ondary jrniwths  Imvy  been  scpu  in  iitl  organs  ami  in  liifltant  parts; 
and  Ponfirk  has  seen  a  gran iilat ion- miiai  jfrowing  into  the  jugular  in 
a  case  ill  which  thero  were  growthfi  in  the  right  auricle  antl  veiitricle. 

Thp  NATURE  OF  THE  PARASITE  (ray-ftinffUB)  fowui  in 
octinomvcojiis.  and  its  botanical  position,  nro  not  dotormined.  It  ia 
believed  hy  many  to  be  the  con idia- form  of  per)iii[)«i  some  kuuwn 
hpt'f'if-:.     Some  ihiuk  that  it  is  a  form  of  IcptoHirix. 

SOURCES  OF  INFECTION. — iHraol  thinki*  thai  in  some  of  his 
casrs  he  hfl-s  been  iiltle  lo  eliininnfc  the  possibiltiy  of  infection  by 
me;in»  of  diseased  beef  or  pork,  and  that  tlie  germ  must  have  entered 
with  water  or  vegelableo:  water  is  unlikely  lis  a  nidus,  for  it  aoon 
desirnya  the  iitluii  fungus,  but  Jensen  hiijt  ira<:<'d  nn  epidomic  of  actino- 
myco?i»  in  Iceland  to  eating  rye  grown  on  soil  recently  i-eclaimed 
from  the  sea. 


CHAPTER   XXXVI. 

INFLAMMATION   OF   SPECIAL  TISSUES  AND  OROANa 

Thrre  is  uothing  more  to  state  coDcemiDg  tlie  process  of  inflain- 
mution,  wherever  it  may  occur.  Every  tismie  in  the  body  may  be 
inflomcd,  but  whilst  ihiti  i»  eomnion  in  Jinnie,  ii  is  ran*  in  others. 
Certain  forms  of  inflammation  occur  with  especial  frcf|iiency  in  certain 
part!!>,  and  the  same  part  may  present  different  ap]*anuice»t  under  the 
same  form  of  inflanimulion.  To  these  and  similar  points  attention 
must   tidw   be  directed. 

Till'  dtuiicnt  should  hiivc  quite  reiidy  in  his  mind  the  different  fonuu 
of  inflammatioTi,  nnil  their  namcA  should  bring  before  hitn  a  pieture  of 
the  tiK«i)es  infiltmted  by  ;i  certain  extnhition:  the  pfMxible  fatee  of  each 
exudation — cnmplete  alifiiir|iiion.  itupLirfecl  iib!i(u-ptiou  and  its  conae- 
qQCDcCJ*.  or  death — must  also  be  felt  instinctively. 


INFLAMJUATtOIf  OF  THE  COSKECTIVE  TISSUES, 
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INFLAMM.VTEOX  OF  THE  COXNECTIVK  TISSUES. 

Common  <.-<)iitteL'iive  tiMue  accuiupanivs  MiKKl-veMtfls  everywhere. 
When  vessels  Are  injured  this  tbsue  h  more  like];  than  an^r  other  to 
nhare  in  that  injury.  Jiiul  if  tin;  vi«>.«i;1b  alone  are  iltiiiiHgtHl  it  will  lie 
the  first  strurtiire  l^i  experience  the  effects  of  the  lesion.  Thus,  every 
form  uf  inflammation  oeeurs  in  connective  tissue;  the  whole  desierip- 
Cion  of  the  proce¥i!<  applies  to  it. 

With  regiird  tn  \\\f  speeial  varietie.«(  of  eoinu'ittive  tiHsne,  wo  nha.ll 
speak  first  of  the  non-vaacular — oomea  an<l  oartilag-e,  both  of 
which  are  interesting  a-s  the  baitle-grouiids  upon  which  the  origin  of 
the  new  cells  in  intlaiumatieu  buve  heeu  fought  out,  fur  it  was  hoped 
that  migration  fniiii  ve^'^el!i  would  here  be  done  away  with.  Hut  we 
already  know  from  8<!nftlobpn'H  oxperinienUt  (p.  249)  that  injury  of 
the  cornea  prodnces  none  of  the  anatomiCAl  sifjns  of  inflammalion 
Unlewt  the  marginal  ve-xsel^  are  affected  or  leiiooeyten  are  admittei] 
&om  the  eiinjnnetival  eai:.  About  the  third  clay,  however,  after 
defltrtiction  of  cells  regenerative  processes  set  in.  Ohserviitlona  on 
cartilaj;c  arc  more  iHfficttIt,  but  they  show  thax  the  above  rci>ulti4  hold 
good. 

Inflamuation  op  the  Oorhsa- 

AnUTiorly  and  posteriorly,  the  cornea  Ih  timitefl  by  membmnes 
Bulficienily  stout  to  reaist  the  passage  of  leucocytes,  but  ihpae  enter 
freely  from  the  margin,  together,  douhtlew,  wilh  fluid  exudation  from 
the  veseelft,  aloug  the  lyujph -channels  in  which  the  cells  and  nerves 
lie,  the  leucocyies  ncenmulating  in  clusters  around  the  cells.  Such 
exudation  is  arcduipanied  by  softening  and  npncity  of  iho  cornea! 
ulructure,  and  iiiiiy  lead  to  ulteraiion  in  its  curvature.  This  bappcn.-* 
in  vancular  keratitiA  and  the  inter:>titi»l  intlamnaation  of  congeniiid 
sypliiliK.  A  slight  vascular  exuilattun  forms  beneitlli  the  roughened 
epithelium  as  a  coiL-^cqueneo  of  the  irritation  of  granular  lids,  ihe  i'i»n- 
dition  being  known  as  pannun;  pus  may  form  between  ihe  layeni  nf 
the  coniea,  constituting  r>n//.r,-  and  ulcers  in  all  Magen  are  common. 
They  henl  hy  ttcar-t issue,  and  leave  an  opacity  anil  a  more  or  letui 
altered  corneal  curve.  Any  keraiiUH  may  be  '*pn)ductive,*"  and 
result  in  opaci^  and  altered  curve. 


iHFUlUMA'nON  OP  OaBTIUAOB, 

In  the  most  acute  inflammation.^  of  joints  the  cartilage  may  slough 
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bodily^  u  the  cornea  doed  in  ibe  worst  ca»m  of  umjonotivitU, 
iiyurjr  anc)  luck  of  ruwl  comltiiied.     It  tlivii  riUi«r  (mvlx  off  iu  flaVt 
or  Boflaiui  and  wean  awav  ai  |H)iuM  i>f  pressure,     lu  Icm  acute  cmm 


Fki.  109. 


'/ 


« 5s     ■1l'l^"■' 

Mf»  of  naHllaxr  «r  Emw  hi  Tuterculu  Artbtltlt.  rvdlav  upoa  tnlliun«l  boMi. 
nwTli«<(Jlr  orolnt  on  thU  uprct.  uTeqrnnni  b;a»}n»otikl  &  Jit  [  tint  t>f  Uwm«iark(*: 
ml  diaiiiMtt,  vlmis  wblcb  wlt-proi'twM  ksr*  fNiaUMl  ihHr  w«t  iq  iiw  utaaloi  Af  canu 
mUm,  liara  t>««n  kid  upso.    (Fron**pn:ln«uenir.  F.T.  t^iil.) 

it  mnj  be  inraded  by  U-iicocytes  from  ibf>  joint-cuvity  or  (rotn 
bono.     Id  tlic  former  caw  Mine  white  lYtrjmtkeli^i  may  pctivtrate 

Pm.  no. 


RuUmi  ftf  TiitimvO  rtmUti"    <i  TiMnMiulmrr' 
(Corall  Mwl  ManvVr  I    llMty  of  Uie  wit*  m«  vmMil)  ;;.  > 


0.  Thw  <«■••  •BHqrt. 


injured  fiart  frtpm  tbi*  xynoria:  but  ibe  u^iial  course  U  that  tli«  tty 
vini  mvtnbrane  btiMiuint  thickened  by  a  vofcular  round-celled  iiifilt 
lion  and  Mmdti  pmrrwoi  inwan]  orcr  the  Hurfnoe  of  the  lauiiU 
tfaow  ortop  ou,  adhering  lik«  ivy,  and  their  eclU  t»enfir«i«  into 
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ic«  of  the  cttrt>Ug«.  eruJing  it.      Primarily  or  jn'comlaril}'  to 

this  proccBs.  the  subjacent  bone  ma)'  inflame,  nnd  granulatiou-tissae 

rtpringitig  fronj  it  mav  similarly  eat  its  way  thmiigb  the  cartjlagcfl  at 

^.'veral  jwini^t.  rMilIing  it:  or  it  may  Bproad  out  beneath  its  cartilage 

'Mjtliuiil    {Wi-furating  it,  but  looeening  it  n^  that  it  may  fall  into  the 

jf'inl-cavity.     As  a  rule,  m>  sign  of  multipHcaliwn  nfcurtibigt^cella  is 

seen,  althnugb  U-ui-'ocylcs  nnturullv  ccillect  in  their  capsules  (t"'ig.  K'l*); 

1        l>itt  in  rheumatoid  arthritis,  if  the  ili«>iise  is  inlliininuilory,  multiplioA- 

^P  Cion  of  the  cartilage-eel  I  k  until  the  distended  eafisuh^s  hunt  into  the 

o»vitv  of  the  joint  is  the  uharacteristic  lesion.     Itegenerativeclialiges 

pr*jl>ably  occur  in  chnmic  eases.     In  «ueL  a  joint  the  Buid  U  alMayn 

turfcid  from  degenerating  leucocytes  antl  their  products,  thus  difi'ering 

Trcfcrii  thnt  of  seroiw  synovitis :  the  traiLiition  to  pu*  is  ejwy,  wiili  more 

int:«-t:w  and  ottierwi^p  suitable  (p.  *281i)  irnUiion.     Healing  lakoH 

pln.<;e  by  the  formation  of  senr-ti^ue  from  the  round-celled  exudatioo; 

»l»ort,  extremely  stnuig,  and  wide  adlie.<ions  ofit-n  bind  ihi'  siirfafu.-* 

^  **-*>j;«Jtbcr.  producing  fihrou»  ankytofiis.     If  llie  bone  \s  involved  some 

^H^v    14,11  of  the  adhesion-t  will  o&^ify — ftfuiy  ankylouin. 

^^H  ItTFLAMMATtON  OF  BOVB. 

^M  Inflammation  of  bnne  always  originates  in  il^  vascular  Htrueturos 
H  tlic  periosteum  nnd  medulla.  Periosteitis  implies  that  the  periost- 
^P**"'-*!!!  is  iiiflaiiieil,  but  tlie  superficiftl  Inyers  of  the  bone  always  suffer 
*•*•».  It  i»  usual  to  speak  of  an  osteitis  whuu  the  meitiilla  lying  in 
*'*^vcn*rHn  canals  or  cjnieellnu!*  spaee,i  is  chiefly  affected — of  n  mye- 
7*^i«a  when  the  medulla  in  the  eanal  of  a  huig  bone  is  moat  markedly 
"i  Solved.  Strict  limitaiion  of  inflammation  to  ono  of  these  part» 
****««  not  occur:  hence  such  a  tenu  as  mteomtffUiit, 


\ 


Periosteitis. — a  serous  form  i»  dcscrihcd.     Ii  is  rare,  and 
'^  tlji;  mildast  form  of  infei-tivc  inflammation  of  the  part.     The  exu- 

»"**»«•»  in  highly  albuminniis  [osl^iti.'  albumeni'u^e.  Oilier), 
fibrinous  anil   productive    iuflammalions  are  common   ae    the 
^^•«*Uof  injury  and  syphilis.     The  «irly  syphilitic  node  consists  of 
'^'■'liulal ion- tissue  which  mav  he  absorbed  or  go  on  to  the  production 
'**^    fibmus  tissue,  which  mav  o.-wifv.     It  verv  rarelv  breaks  ilown. 
'*»^ificalion  begins  beneath  the  periosteum  and  from  the  RUiface  of 
"^  bone.      The  ves-sels  entering  ihe  Haversian  canals  in  the  laltw 

pr  less  ver« 


K    '"e  bom,. 


aeironnt  of  ilic  i-lfvaliini  iif 
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tkitl  lo  the  surfuce;  bence  the  new  Haver»iuu  i-ansU  bave  (lit;  tRuufc 
direction.  At  fii-st  well  defined  and  ewily  Bcpamlilp  from  the  olil. 
thp  new  ami  tlie  old  iiltimatclj  liecomc  indifltingiiishably  bleofled. 
Latvr  in  s^pbiliK,  Yrheii  ^^urimmU  t'onii  Wiieuth  lli«  jwriosCeum.  it  is 
common  for  suppumtion  luid  superbcial  curies  to  occur.  The  suhaito- 
twam  boni'S  art-  rhitlly  iiFTfCtoil.  [nllammalory  thicktning  of  a  hone 
is  always  tluo  to  periiisti-iti.t. 

SuppuratiTe  perioateitia  i>  ;;eneni]ly  a  part  of  the  infectire  di»- 
ea»t'  know  u  a.*  acute  necrosis,  w  hicli  rareW.  if  ever,  occur.-*  after  union 
of  the  epiph^i^is.  It  is  tx^lievrd  hy  »omo  llmt  the  poison  lodj^oi!  in  the 
medulla,  i!Xcile»  rtuppunitioii  here,  and  Hprcadu  llirough  the  Haver- 
sian cfliiala  to  the  perio,^teum  to  act  «p  the  same  process;  hut  proba- 
hly  it  limy  iiflect  the  periortleiHn  priniarily  and  alone.  Pus  fornnng 
beiieutb  ibis  uieuibmue  slfips  it  up  over  a  larger  or  smaller  area; 
the  vesi>els  pushing  into  the  bone  are  greatly  nlrctchcd.  and  this, 
together  with  the  priiimry  dan)age  to  the  vessels,  induces  thrombosis 
of  many.  Hence  superticial  necrosis  is  the  usnal  result;  and  if  the 
medulhi  also  haa  suppurated  the  necrosis  will  he  total — involve  the 
whole  thick neeM  of  the  Hhaft.  Pyieniia  commonly  occurs  before  the 
ahsceas  is  opened;  it  is  in  thi.**  disea-ie  ihai  infective  fat-emholtsm 
probably  occurs.  In  septic  osteomyelitis  a  diffusa'  suppurative 
inllaniuiatiuii  attack»  the  medulla  and  periosteum,  causing  total  necro- 
sis of  large  portions  of  hone,  and  icry  frcqnenrly  destroying  the 
patient  bv  py.Tniia. 


OSTEITIS. — 'I'he  mildest  form  des(■rih^d  is  that  in  which  granii- 
Itttiou-Ussuv  is  produced.  This  occun»  much  oftener  in  cancellous 
(verlehne.  tarsus,  earputi,  cpiphyBes  of  long  honeK)  than  in  compact 
Imnc.  A  rounii-cpUed  infiliralion  Uikes  plnee  in  the  niolulla  and 
presses  into  the  Haversian  canaU;  the  fat-celU  disiippcar  hcfon?  it,  8o 
alH)  does  the  hard  substance  of  the  bone:  canccUons  plates  are  eaten 
ihi-ougb  iinil  llavei-stfiii  canals  widen.  A  section  showi'  the  siMices 
crowded  with  small  round  cells,  ufleii  developing  in  purls  into  fihroui* 
tissue,  and  on  the  surface  of  the  bone,  in  cnniact  with  ifieni.  iiiv  seen 
semilunar  erosions,  as  if  small  bites  had  been  taken  out  of  it. 
Thetie  are  called  Ilowship's  lacuna;.  Each  enutains  Icucooytes,  for- 
mative celk,  and  often  a  giant-cell.  These  cells  are  eating  away  the 
hone^  The  normal  bone-corpuwdiw  remain  unchanged  so  long  as 
tlifV  arc  dii*iinpui«hahlt>.  Thi.^t  proce-w  is  called  rarefj^ny  osteitis, 
and  li  itu  ulucmtioii  or  caries  xf  Imne  wit.hniit  foniiatinu  nf  puA  (rtfrtV^ 
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Mieea).  Nothiu);  is  more  natural  than  that  u  bone  thus  woakcncil 
should  yield  U*  prcsKtire;  iIiiih  budieti  of  vt-rtehne  may  disappear 
moPC  or  ItSB  coroplcli'ly,  thcwc  above  and  below  bw^ouiiiig  approxi- 
mated ;  lUld  «haib«  of  long  honi'  lieiid  markedly,  a»  is  «een  in  v^fritia 
tUfonnan9  (I'a^et)  and  utbur  diRusv  iiiltaniiiiHLit>u».  The  inflanjuia* 
Uiry  tuuiu'    may   |iiirsiit'    any  nf   ihr    enunH«    nu'nLiniicd    ai   p.   2<*\} 

It)  a  verv  early  case  abiiorplion  might  occur  and  regeneration 
Jiiake  gaud  auy  low.  But  when  fmw  uiarke<l  deeiruction  of  bone 
i)a»  occunvd.  !<car-li)i»ue  iiiu^t  fonu  luid  utssify  if  n  cnre  is  to  he 
effected;  and  tliic  is  what  happens  in  ca^cs  of  spinal  curvature  wiili- 
•«atftbfloen.  Too  often,  however,  degeneration  and  ^of'teningof  the  cells, 
iritl)  more  or  le»)  "  ituppnnition,"  occur,  a  cold  abscess  rr:«tilling 
<p.  307).  When  thi^  is  openetl  the  ulcerating  carious  surfH(;u  of 
boop  is  expo8c<i.  If  healing  occur,  it  is  by  the  development  of 
"healthy  gmnulation-l issue  and  suhsoquent  srar-tuwue,  which  ossifies. 
Tul>ercle^  are  almost  always  l»uiid  in  (tuuli  carious  procejwea.  Svpb- 
iliK  is  ODother  cau«'. 

Death  aju)  breaking;  down  of  the  inHltnuing  ^^raiiuIatiun-tiKHue 
leadx  to  death  of  the  iufiUratCi!  bone:  the  pieces  which  c-ouic  away 
•re  generally  of  sraiill  sixe— caries  necrotdca. 

Id  the  most  chronic  forms  of  osteitis  ii<j  rarefaction  of  bone  occurs: 
tlie  new  growth  tilowly  ot^'^iRes  and  the  llaver»iaii  cnnal»  and  caticel- 
ioDs  spoceii  diminiiih.  The  bone  eoni^equently  hoooniOJt  «xtroine1y 
heavy  and  ivory-like;  it  i:«  generally  ihickcneil  iri-egiilarly  from  coin- 
cident perioateitiH,  This  occurs,  especially  in  the  buig  bones  and  in 
the  boni*^  of  the  akull.  from  syphilis,  li  ix  railed  condeimuifir  oste- 
itis or  sclerosis.  It  in  nairl  that  simple  closure  of  a  large  number 
of  Haversian  eanals  may  load  to  di-aih  uf  tlie  afr<H'ie<l  bone.  In 
syphitil.ic  nt'crai*ij»  of  (he  ukull  the  nc'i  nest  rum  in  often  very  dense; 
it  haA  probably  been  killeil  by  degeneration  and  death  of  tbu  intlani- 
matory  producL-i  in  the  bone  uroitnd  the  splerosed  patch,  and  conse- 
ifnent  dcstniclif'n  of  the  few   vessels  which  enter  it, 

MuUiing  IK  conmioner  than  to  find  inrefyiug  and  condensing  oKieltis 
(■omtiined.  Around  carious  patches  or>tcopIastic  pcriosteJtis  and  con- 
demtinir  oxtcitU  fref|ucntlr  exist,  thickening  and  rendering  more  dense 
the  itum'juuding  bone.  It  may  be  that  this  le^  acute  intlaiumatury 
proeefts  is  coupled  with  tnie  hyperplasia  of  the  bony  tiasue. 


KBCROSI6. — We  hare  already  mh^ii  that  death  of  bone  may  result 
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hi  BevtTal  wuvs  Iroui  diffrrrnt  fonns  of  HifiKiumaliou.  each  li 
however,  to  dcAtraction  of  vnweli  uirl  arrmt  of  mitriUtm. 

Tliw  may  In?  brouglit  atom  !)>■  injun-  tttrippio^'  off  tiit-  jterKwicnm 
tuxd  t>rt»kinj*  up  lUcmt-'dullu;  but  ilu-  extrcoiu  ruritv  of  ucrrasiA.  t-veti 
inUie  most  nerious  nimple  fracturo,  sIiowh  (hat  injury  ntonc.  with  fturti 
iodatniuntioii  am  it  oxcit«8.  id  M-Arccly  lo  be  rt^anliHl  an  n  mtutc.  It 
may  act  intliroctly.  liowever.  by  [preparing  tlit  nuUif  fur  M'plic  (in 
coiuptiiinil  fmcturu*)  and  itifwtiw  orifaniMuui.  Tlit^w  c<jU!iiantlT-act- 
ing  and  H>vore  irriuints  increuM*  ihc  daniagi'  mi  much  ibat  mon*  or  Ina 
«xtPh.sive  riirouduiMM,  nJlli  iloalb  of  tlir  ]Hiri-«,  oni«nr-!i.  m 

Su[)|Mirtilii>ii   bt'iiatth   lilt'  {NM'i'Kilt'Uiii  nnd    in   llu>  nit^lulla  nn*  tAt*  | 
oaiuw  of  iiecrottiR.     This  reeuh  is  much  coimnonvr  in  vontpact  than 
in  cmncelious  liasue.  owin;;  lu  the  j^rcaier  va^e  niili  whic-h  vxuiUiioM 
oomprem   tfae  TccBels   in   the    uoyifMinji   I'humieU   of  iht>   rnmuv. 
Xcrrotin  may  ocriir  nUo  in'  a  Inw  violent  way  in  rarefyinj;  aiiH  crm*  I 
d«l»tin)j;  uMtcittH  (xve  antra),  by  dralli   of  the  hifittrHtioti. 

The  piece  uf  dead  bone  ii^  calliHl  u  eeqaeetrum ;  it  ii*  t-mat  off  by  a 
pR>cf*«  ofi-aritti  ilwtcrihtii  ttn  p.  42.  It  may  bt-  total,  involvinj^  ihr 
whole  thiekneiw:  auperflci&l  or  central — the  latter  beinfz  mueh  ih«> 
rarrr. 

The  removal  nf  ihe  »KH)Uf»«tnim  ift  oflrii  efTccted  only  with  cwmd* 
«r»hh<  rlifliriiliy,  rfj|)erially  if  it  be  deeply  (witml.     ThiH  diffidilty  it 
4M-t'M.siiin«llv  ('*"  frntral  itfrr/miu)  due  to  a  liioro  or  le^  thick  layer  of 
thi>  old   IwitK*  9urnitinilin}r  the  tn-chiM'd    (Htrtion.       Much    iitnre  ttt- 
i{ueiit)y,  however,  it  is  owing  !•>  thr  ixinioipation  of  ihc  periiwifuni  m 
the  inflnminalory   pro(i~«o.     The  inflninetl    iwridxteuui    prDduci-!>  iir" 
hone,  a  capsule  of  which  i»  thu>'  formed,  eiiclw^ing  the  Kciiuiittrum.  ^ 
Opening  {rlmt/fr)  exist  in  thin  capnule  leading  to  the  dead  hune,  an^^ 
chmu^di   lhv9K>  niR'tiiugK  the    inflamtualoty  products  are  diochai 
When  the  sr*jucstniin  is  tjuite  suiwrficial  itn  nMimval  i»  of  rimnv 
readily  rlTwiril. 

Then-  arc  two  other  morbid  conditions  of  hone,  which,  alihon^ 
probably  not  ivining  within  the  catoj^ory  of  inllatutiintinn,  may 
conveniently  described  in  thcprrauDtchupier — vix.  MaUttiea  ObbIi 
an<l  RickfltB. 


MOLLITIES  OSSIUM.— -MMllitie*  nwitim  or  oetootualacta  i 
rare  dihca^c.   <»ccurriii>'   niily    in   ndull».    and  e^iTHitially   iu    piLgu**^ 
women  who  have  borne  many  children.      It  is  clinmi-rfrixed  by  f*>~^ 


INFLAMMATION  OF  BOyR. 


3«3 


grvssive  <lecalviftc3iii>n  of  the  Wii«s  whiUt  tlie  marrow  JQcreasus 
«l«aiUly  AuiL  bccoiiit-.'t  etmvorlod  imo  a  vuKcukr  niuntl-tX'Uifd  !4Lriirturu. 
AM  bono  is  gradually  absorbed,  except  a  tbiu  lajer  bcni'iirh  the 
p«no8t«nm,  so  the  honm  bct^iiite  mere  shells  in  extreme  auus,  very 
light,  eiii^ily  cut  with  a  kiiifo.  betiding  or  breaking  readily  Eiirly 
in  ibe  disease  fractures  unite.  On  !>ectioD  in  early  mtage^  tlu-  I'uticelli 
Bad  llavcrsjuii  canals  an-  i-iilur;:;(-il  and  full  of  a  reddish,  fridalinoiiH 
substance,  irhich  al  a  later  period  tnnr  becMtmc  yellow  and  fatty. 

The  nature  of  the  disease  is  obsnnie.      Sporadic  caM's  ov-mir  every- 

wliere.  but  it  is  freijueiit  i[i  »uuii-  j)lace».  us  in  ceitaiii  valleytt  about 

Khe    Rhine,  wherg,  it  is  stated,  there  are  women   living  who  have 

unricT'nne  Ca'^arean  s«lit>n  for  deformed  [tclvis  more  lli.in  niiiT,     The 

|>el  v'lc  di;foruiiry  is  of  ehicf  importance,  the  sncnim  i,-*  pushed  down- 

wtir«J  br  the  weight  of  ibe  bndy,  and  ibeiicotabtila  upward  and  inward 

t^y     the   rcsii^tance   nf  the   fi-uiora,   thus  grwitly  Khorti-ning   the  two 

ol*li<(UC  diameters. 

X.>actic  acid  bag  been  found  in  the  bone,  the  reaction  of  which  is 
**>*i  to  be  icid.  ond  in  llie  urine.  The  hitter  iistialiy  coutains  excess 
**'f    lime  saltn  which  luive  been  removed  from  tbo  bone  and  oliminalod. 


Z%ICfCBTS. — Thin  dij*pa-sc'  of  children  is  do  specially  frc<(uent  in 
*^e  larye  town«  of  Enjrland  that  it  has  acquired  on  the  Continent  the 
**a.»»ieof  the  "  Enpli->h  disease."  It  appears  to  be  caused  bv  defective 
">*frienic  conditions.  efi|R'['ia]|y  hail  air  and  improper  feetiing.  It  is 
P*»"iieularly  common  in  children  brought  up  by  hand.  nnd.  according 
^  Sir  W.  Jenner.  bwoiuei*  more  severe  in  the  latrr  children  of  poor 
■atrilljps.  It  may  pmhably  be  said  that  all  condition.<4  which  mate- 
^^■lly  interfere  with  the  nutrition  of  a  child  may  eanwc  rick etH,  and 
■"^Jonjr  these  the  absence  of  fresh  food  ranks  highest. 

The  dirtcaAe  is  characterized  mainly  by  chftng<«  ftffe<^riin|E;  the  grow* 
"^K  tissues  of  bones,  and  therefore  most  marked  where  jrrowth  is  most 
**^t»Te — via.  at  the  epiphynes  of  long,  and  at  the  margins  of  fla:. 
***t^i«i.  These  cban^e.<t  ptxiduce  un<liie  ^nftnrsit  and  corwrijuent  bend- 
"*j;  or  bruakin;;  (green-ntick  fracture).  The  bone-lesions  are  accom- 
r^-nieJ  by  cynipKniis  of  general  ill-health,  and  often  by  eidargcmeni 
**»  the  liver,  ."plecM.  and.  less  often,  nf  the  kidneys  ami  lytophntic 
?^'*t«Li.  duo  chiefly  to  increa-se  of  their  interstitial  connective  tissue, 

°**t  in  part  nlso  to  overgrowth  of  their  essential  stniettire(l)irkin«on). 
7lie  altvnition  in  the  bones  may  be  brielly  ilem:ribed  ns  cou^inling 

^U  •^11,  iiicrcflMd  prcpuration  for  ossiiicattuu.  hut  nn  incomplete  per- 
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furtimnce  of  the  proc(>88"  (Jcuiicr).  If  wv  luuk  at  n  section  of  the 
end  of  a  Leiillby.  growing  \ob^  bone  wo  sec  the  white  opiphyscoJ  car- 
tilage mlluTMit  along  n  straight  line  in  the  sTiaft,  which  confiints  here 
of  loose  cancellous  tissue,  the  !«pace.i  of  which  are  filled  with  itJ 
munow.  Between  tbe  bone  and  the  epiphysis  is  a  blue,  itemi-tnuis- 
luccut  hand  ahoiit  onr  iiiilliitictcr  hroail  with  prHCtii'ally  str:it<;hl  mar- 
gin.". MicroM'opirally.  the  hhie  line  is  Tound  to  onn^ictt  of  the  one  or 
two  layers  of  cartilago-rells  which  nommlly  multiply  jind  erilargt. 
forming  the  well-kno^*n  oval  groups  among  which  fA<fiifiealion  pro- 
ceeds. The  septa  hetweeii  the  groups  have  become  very  thin,  and 
toward  (he  shaft  they  are  eulcifying:  »  smhhMi  traiisitinti  from  the 
cartitage-cells  to  those  of  tbe  vascular  red  marrow  is  seen.  So  soon 
08  these  Bpaces  (prman/  aivolci'')  with  calcified  wulls  ai-e  occupied  hv 
the  rouod'celled  unanow,  ub^^urption  begins,  and  adjacent  t^imcetiopen 
into  each  other  and  fonu  the  larger  secondary  areolee.  On  the  walk 
of  ihese  lamiruv  of  bcme  are  depnuiiod.  ineliidirig  ostenblasw  in  Iacun» 
between  rhem,  mid  thus  Ilavereian  systems  are  gi-«dually  developed. 
The  calcified  cartilage- matrix  is  darker  and  more  granular  than  the 
Iwm^  laid  down  hr  the  medullu  which  gradmilly  replHue»  it. 

In  (I  rickety  bone  the  blue  trnnnilion-znnc  is  in  its  elements  like 
that  in  health,  but  is  mucrti  wider  than  normitl,  affecting  several  rows 
ofcelU.  iind  il.<«  outline."  tovi^rd  the  bone  and  toward  the  cartilage  are 
very  irregular,  the  calciiicatioa  of  ihe  matrix  to  form  primnry  ni^ie 
occurs  without  any  ivgnlahty,  .so  that  |iatcln'!»  of  calciticatiitn  or  of 
young  bono  mny  ho  found  in  the  transit  ion- tone  detached  from  the 
8hat).  and  oval  mllections  of  caiiilage-cells  are  s<«>n  among  !)eci>Rdanr 
ar«oliv  fall  of  red  man'ow.  Speedy  fusion  uf  ifie  primary  into  second- 
ary areolic  occurs,  but  the  deposit  of  lamime  of  bone  is  insigntficuit. 

Beneath  the  periosieum  twleoblaatji  fonn  in  excess  of  the  normal 
and  osteogenic  fibres  appear,  but  calcification  is  very  backward.  Cen- 
ti-al  nb«orpiion  goes  on  us  u-^ual  to  form  the  medullary  cavity,  ami  the 
sound  hone  which  was  laid  diiwn  before  the  lUiset  of  the  difiease.  and 
which  \ca»  di.siingui.^hed  from  ihc  rickety  bone  by  its  greater  density 
and  less  oiKupie  aspi-ct.  i*  gi-adnally  removed.  The  bone,  now  con- 
sisting only  of  the  .soft  rickety  sinicture.  yields  more  or  less  readily 
under  pressure  or  breaks  under  slight  violence.  The  fracture,  how- 
ever, is  often  iruromplete.  When  beniling  occui-b.  Nature  endeavors 
to  support  the  concave  side  hy  throwing  out  along  it  a  battrcaa  of 
bone.  This  is  often  seen  in  the  femur  and  tibia,  giving  the  bone«  a 
flat,  somcvbat  ruKor-like  iippearancu. 
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The  tliicki'uin^  of  th«  epiptiv»C9,  tLe  •it)i|i|{icemeQU  wUich  occur 
about  tbc  junction  oF  sLiin  with  cpipbyttitt,  tin.-  tliickcniii;^^  of  the 
edge.'!  of  tho  cranial  bcnct  (<^  g.  the  parietal^),  utid  the  abiiomuLl  curv- 
atures of  hunes  under  pressure,  are  roadil^v  cxpluined  hy  conditions 

sucli  as  tUe  above. 

The  ))nK-et^  :i.hove  dt>f4Ci'i1jt!«l  st'etutt  tu  he  iujui'iuus  to  the  KuLset|uent 
growth  u'i  i\w  epiphyses.  They  often  join  the  sUiU'ta  early.  dwarluU 
stature  being  th«  result. 

K'lo.  III. 


toeuon  iS  Blckcty  KuUlua.  >t)»wins  tx«em\re  multipnmlnn  nf  cianilaKC-(wU!i  aod  their 
■nvu«M'n(  li>  mnN.  and  ullcbl  umlflnUun  of  4)*t<MK«Dic  Dbm  cxivnilloK  InvKUlarly  Into  Ui* 
raililaifv     rnr.  MulL) 

We  may  jiut  mvution  on  account  of  its  importance  the  rickety 
pelvin.  There  are  two  forma.  The  first  shows  shortonin^r  of  the 
conjiijrali'  diaiiii-tpr  nnlv.  and  is  contrnrted  in  nfe?*  in  which  tlie 
child,  being  iinxtble  to  «alk,  is  kejil  lying.  The  other  clo»vly  reseiu- 
bltfs  the  uptvomalauic  pelvi!*.  and  the  mechunism  of  \{g  pmdiietion  is 
the  suue.  for  it  i»ecuni  in  ehildrciL  who  are  abU^  tu  walk  about. 
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rii  APTEH    XX  XVII  . 

INFLAMMATION  OF  BLOOD-VESSELS. 

Inflammation  of  Artsribs. 

It  is  generally  luught  tlial  tlie  niiilille  atitl  inner  i'lmxs  of  arteries 
arft  non-VMcalar,  tho  vata  va»orum  not  ponetmting  beyonJ  the 
fxterrial  coal;  rI»o,  tliat  the  iiitiniii  is  rn>urislie<l  tri>m  tlie  hlixnl  in 
tbu  vesNt;!.  Bui  Dr.  K.  W.  Mi>lt  bus  t^huwu  (but  in  nunual  arteriee 
the  vaait  vaaorum  do  enier  llie  media,  ami  bi-  iiiiikos  llic  very  |irobnMc 
aiiggwtioii  tbal  tbr  mfvihraiia  /eTietctrnta  \s  IViicstniU'tl  l«>  allow  tluiiLs 
to  pass  from  these  vessclti  into  tbe  uitima.  In  suppoiT  of  tbo  view 
that  tbe  intima^  apart  fnym  tbc  endotbelium,  is  not  iioiiriiibeil  from  tbc 

Fid.  112 


''Vt 


<tf  llnosl  Ibc  Wlidtcof  llic  Inllina.    TUe  llJ^rJIn^l^»hM  bvrn  l»m  fnim  Hit-  inael-**!!.    iBj- 

Or.  Molt.  I 

main  stream.  Dr.  Mott  t^hoyen  it  pcrsistinn  arounil  tbniinlii  wbich  must 
bnve  cut  off  this  tmHrcc;ofsupply(Fig.  112).  As  to  tbe  emioibelium, 
(f  it  be  truf  tbut  it  itiuUiplies  and  sends  roil-Hke  ariaMomfwing  proo* 
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of  cclla  into  organising  tltrombi.  surely  it  cannot  be  wlinllj 
depenilerit  ii|nnj  the  main   lilooil-jitreiini   ff)r  its  niilriment. 

As  in  vtlivr  ti^uws  iiiHaminatiuLi  ui~  arterii*?t  muv  be  acute  or 
chronic. 

ACUTE  ARTERITIS. — Acute  idiojialhic  artcriliii  was  lonncrly 
rejiarrltnl  an  comniot),  the  staining  of  the  inner  coat  which  occurs  in 
wjptic  fBVfn"  being  inistakeii  for  inflannnatory  hypfnutnia.  No  such 
diik-iuKr  is  now  recognircd.  Acuif  inflniumation  luuy  be  )iro)3uct«l  by 
ii^ury,  as  when  a  vessel  in  tied,  twisteil.  etc..  or  daraagcil  liy  the 
formation  or  impaction  in  the  vessel  of  an  irritant  body  (thrombus 
or  embolus),  or  by  extension  from  i<urroundine  pans.  The  changt-s 
in  truuniiLtic;  arteritis  ivrudescrlbt'd  at  p.  211.1.  and  the  efrectj>  produced 
by  a  Himplp  tbroiubiiK  ar^^  itiniihir.  Plugging  of  an  artery  by  ii  .sintph! 
embolus  causes  onir  i^  chronic  inflammation,  hut  the  infective  emboli 
in  casea  of  ulcerative  endoviirditis,  ett;.  arp  believed  to  prudiico  arute 
infiltratiun  and  »ofiening,  and  to  b«  the  chief  cauee  of  aneurism  in 
yonn;;  people.  In  arteritis  by  extension  the  outer  coat  is  first  and 
chirlly  affected:  tf  the  process  oxteniis  so  as  to  aflcct  the  intima,  the 
endothelium  become."  shed  and  thrombosis  results.  Thus  dmtriiction 
of  vewels  by  ulceration  does  uot  cjiuse  Lemorrliage  unless  ihe  clot 
breaks  domn,  as  it  po^iKibly  will  if  iut'ected  from  a  foul  wimnd:  thiii 
tepfur   art^ritig  is    the    c<jmiiioin'.-it    ciuise  of  secondary  hemorrhage. 

CBBONIC  ENDARTERITIS.— Whilst  the  acute  iMHiimiiiationa 
affect  more  or  less  generally  the  whole  thickne.-^.t  of  the  artery,  the 
chronic  inflammationn  affect  primarily  and  perha[»  solely  the  deeper 
layers  of  the  intima.     Hence  the  term  chronic  endarteritis. 

The  cauDM  of  t:briiiiif  t<n<birlCTitii«  are  mechanical  strain  and 
syphilis.  The  fonner  has  been  shown  by  Moxon  to  be  the  cause  of 
those  very  eonmion  changes  in  the  larfr^r  art<Tie.'<  aflcr  middle  life 
«hich  go  by  the  names  chronic  endartoritis.  arteritis  deformans, 
or  atheroma.  The  proofn  adduced  are — the  much  greater  frcipu-in-y 
of  th(»e  change!:'  in  the  aortic  than  in  the  jnilmonan*  svKtem ;  their 
occurrence  in  the  latter  when  the  pressure  iii  raised,  as  in  mitral 
obstruction  ;  their  relative  frcipieucy  in  thane  syirteiiiic  arteries  which 
are  mo8t  exposed  to  strain,  eftjiorinlly  the  arch  of  the  aorta;  snd  the 
effect  of  conditions  which  raise  the  blooil-prejwiire  in  producing  ibem. 
Thus,  athletes  are  very  liable  to  the  disease,  and  chronic  Bright')^  dis- 
eaw!,  in  which  the  high-tension  pulse  is  well    known,  a  a  coumun 
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ettime  nf  athoromn.     Sn^hilis  as  a  caiine  of  eni)nrt«riiii«  hutt  ^«en  cuti- 
sideivcl  in  ii  precciiing  cIia]it*T  (iit-f  p.  34<j). 

Atheroma  afleciji  cliirtlv  the  Uirgcr  vessels  of  the  trunk  Btwl  limhs 
and  ihofie  at  the  ba-«c  of  the  hni'm.  It  cominnnly  forms  ring*  round 
thf  mouths  n(  hnmrhes  lenving  n  iiKiiii  trunk.  Ii  n|ip(':ii-9  as  slightlv 
pruitiiiifiit  yellowish  ]iatchi?s  cuvt-red  b_v  lujrtiial  (;u<l<>tlteliuiu:  in  &cC. 
tills  and  the  supeiiicitki  layers  of  the  iuuuui  may  be  8m|ipe<l  off,  leav- 

Fio.  113. 


SccUonofan  Aoriaivxiomal  vi>i>iiliii>i>  F^rly.Sumr  •>(  AnerllU,  ibuwinKpcrlarifTltUuid 
crll-lnfllirotUm  ftom  tbe  vat*  vworum.  It  vru  a  Biuk»dly  arpblHtlf  cam.  (SccUon  and 
photu  )iy  Dr.  r  W.  Hon.» 

ing  the  dUeiiKed  tissue  beneath.  It  thus  contnuttf  strongly  with  the 
superficial  fatly  patches  which  result  from  fatty  de^'cnerotion  of  the 
endothelin)  nm!  siiWndotheliul  connective-tiHsiie  celLn  (p.   ()9). 

In  the  earliest  jutuge  of  the  proceiw  a  grayish,  tiemi'translucent, 
muod-celled  infiltration  is  found  between  the  latninie  forming  the 
deefter  part  of  the  iniiriia.  ThiP  may  go  on  to  tin*  jimduetion  of  fibrona 
tissue,  a  denote  fibroid  plai|ue  or  more  diffuse  thickening  reeuliing; 
more  often  formation  of  fibroid  tissue  and  fatty  degenenuion  are  found 
together  (Fig.  114),  or  fatty  degeneration  and  enlctfiejition  mav  occur, 
or  the  fatty  degeneration  may  lead  to  complete  bofteniog.  Then  a 
soft,  vellowish.  pultaccous  material.  eonsi)tting  of  fatty  debris  anil 
choleaiterin  crystals,  13  found  beneath   the  intinm.     This  has  been 
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an  atheromatons  abscess.     If  ilie  lining  inctnltrn-ne  pemhefl 
or  IB  torn,  the  Boftened  matters  are  carrie"]  aifay  by  tbe  blood-aiream, 


Fio.  114. 


■p*\. 


**  Jllfcwv.ma fif  Hie  Aiirla.  Bhi'Vrinc  tlip  cvHuUr  lufllirmllon  of  Ibc  ilFcper  lnyere  of  ihniiitier 

'"4timWOA  the  <'nii«;qut'nl  liiitgliij:  liiwHr'l  of  lliir  ii^auI.    TIii.-  iifw  iluiii.'  Iim  uiiiloreono  inaiv 

or  1«M  fattjr  dfirn^tnilon.    Tbi-ro  la  ftlfo  »»Ditf  ti-lliil«r  Intllirallon  of  ib«  mlililk  citai 

I  Intrrtwl,  m.  tntddlf.  i-   I'llrniiil  fimt  of  vt■^•l■l.     ■    '«,  riilucisl  '-,, 

leaving  nn  atheromatous  tilcer.  Tbo  inir](llE>  nn<l  rxtf-mitl  cm\X» 
becoim*  more  i>r  l^•^■'  iiifillralf"!  with  luiicocvd-!*  »n<l  tvmvvrte'l  iiiUi 
filinim*  liiwuc. 

U  it4  not  uiiuuuimim  tn  fimt  i}u>  iin;)i  nf  the  sfirta  ho  Ktodilcnl  with 
-xninll.  thichly-foi.  niist'il  {iliii|no'<  that  it  lunk?  minowhat  like  nlli^ntor- 
hiile.  The  plarpifs  mf  vcllow.  many  of  thr-in  (lerliaptt  otlcifidl.  and 
the  calcareou"  platw  may  be  quite  bare  or  covered  by  enduiht-lium  or 

II  litUf  fibrin:  alheri'niatmiJ^  ahsci-ssw*  and  idci-n*  may  alwi  l»e  ])res4>Mt. 
Thf  yrificcv  oV  the  cnrniiary  arterites  arir  oflvn  mure  or  Uiw  (liiiiiniHhod 
l)y  yellow  rinf^  around  them,  and  the  blood-supply  to  the  henri  pro- 
jxirtiriUMtely  Irsspiipd. 

Tbe  fau».f  of  thf  fatty  nii'taiu'jrphwin  of  the  rfiuini-fflli-d  iiifiltnition 
has  bteii  variitiisiv  (dated.  Kiister  and  Kraft  believe  that  a  meear- 
teritis  or  iDtillraiiim  of  ibe  media  \s  the  primary  ehanjic  in  atheroma, 
unil  ibiit  conversion  of  tbe  rc-ll-intiltnition  into  tihroid  liK^iie  cauMM 
(■oiiKtrictioii  uf  the  v.n»a  vawinnn  wliich  Keni)  fine  hnmehe^i  into  the 
inflamtiiaiory  patch  in  the  intima ;  consequetitly  ibi«  deifenemtex. 
But  Onli  and  mosi  autlmrs  deny  that  a  mesarleritis  eitlier  precede?  or 
even  accumpaiiiet  the  inHliratiim  i>f  [he  inliiUH.  .Moti  believes  thai 
fatty  changcfi  in  the  latter  result  frnin  an  endarteriti.*  nf  tlie  vosa  vaAi- 
ntm,  leudiii>;  to  »  iii-i>gre«»ive  liarrowiug  uf  their  lumina:  this  is  illua- 
tnteU  in  Fi^.  Ii'>. 
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It  iKobTiniiA  that  atheroma loux  changes  will  grnUly  hupair  the 
ticity  of  a  vessel  and  render  imperfect  the  circulation  iu  the  | 
ln-yoiid.  Moreover,  tht*  inclttstir  vesMwI-wall  leinU  slowly  tii 
miilur  the  conttant  pi>.«i)uro  to  which  it  is  nubj^-t.  tu'iu-nil  ililati 
nf  llie  ieK»el  result:*.  |>erha|iH  even  a  fUsiform  «r  cylindriforza  an 
ism.  When  an  athvromaloua  tilcvr  fi^nu^  the  vessel  is  ^|H■eiallv  m 
etie^l  at  this  fpnt.  and  a  sacculated  aDeurism,  or  eveo  rupture, 
occur  if  the  extemiil  coat<!  Iinvr  noi  iH-eu  grciitly  ftlrengtlniieJ  jj 

Fio.  1 16.  V 


flKlloR  !■(  all  Albt'n>ntal(iua  Aorta.     1  '  '     i  .   tn 

(■rcnrml .  itv  lumlna  ot  t)i*  in>ln  ininka  uf  Utnc  In  (be  riUniM  h«  altD-i- 
■o  «a4anrrtUt.    (^pnrlmvn  awl  ptuAn  bjr  [>r.  T.  W.  MML) 

fiimuiliMii  or  intlamiii;iti>ry  tiMiie  in  thetn.  Ami  if.  wli«<n 
burstii.  the  ll--^ue!)  nmiiil  it^  luar^iin  have  not  been  iuaite<l  Infjcihi 
the  new  tiMae.  the  hImMl  mar  Find  ii«  way  intn  the  KuhMani 
thf.*  iiiiil<IIe  enjt.  trctweoii  the  internal  and  eiternnl.  fonuiii|H 
•ecttnff  aneurism.  TIhk  dccuih  only  in  the  aorta  au<l  it^j 
hrBnrhe».  Cltiniately  the  b1uoU  may  burst  through  the  exlerwj 
or  through  the  internal  tnio  (he  interior  of  the  renel. 


ISFLAMMATWS  OF  VKISS. 
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Inflammation  of  Vbins. 

Inflftmnifttnry  prwesHe*  iTi  vpiii>t  itrt'  mon-  frcijiiif-nt  than  in  artpries, 
liut  litTC  iIk.^  arc  in  the  very  yrpaT,  inajnritv  nf  cases  secondaiT  Im 
ooogalation  <jf  thu  l>)v<>il  within  tb«  veiu  (thromboeiB).  the  oMtgutum 


FiQ.  lis. 


Sc-nlon  acrtiM  ft,l^mn1  r«nal  In  a  fmr  of  Hn]iiiiiratlv«  Pyle-phli-hllU  iir<Hliig  in  CiiniMw^ 
Uon  Willi  "t'mhillnl  Prmnla."  Tho voln'Oall  U«^itn'rl«d  lmi> pmutiUllon-Uiauv.  iLiJiumi 
of  velli  b«lvw  Ofi  lefL) 

exercising  nn  mjiinoiiM  influieDoe  upOD  the  coat«  of  the  vessel.  Tbe^e 
inflammation-i  re!<iilting  from  ihmmbosi!*  have  already  heen  ile»cnl)eil 
(p.  223).  Thtry  lire  h)cali/,eil  ur  ftpreiiiliug,  nccardilig  a**  the  uhit  is 
simple  or  continued  (p.  218). 

Other  causes  f>f  phlebitis  are  violent  ityury  and  extension  of 
iltfianiuiatioFi  fruiii  udjiiccnt  tissues.  Pu^ct  <le»rriUf!'  a  gniity  plilt*- 
bitifl  DSpecinlly  cummun  in  the  iuternoJ  saphenous,  unci  of^eo  recur- 
rent. 

The  sinicmnil  chunj^e-*  closely  resemble  those  in  ilit*  arterie.t.  In 
phlebitis  from  injury  ot  fi'om  extension  the  external  and  middle  conts 
became  inliltrated  with  cells,  the  vilulity  of  the  intiiiiii  ultimately 
Imwmcs  iupuired  or  tost,  and  when  thi:^  has  occun'cd  the  hluod  witlt- 
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in  tlie  Tein  couguUttw.     In  plilebiti»  frum  thrDiubosia  the  intiim  mi 
suffer  cu-licst. 

Less  rnnitnonly  thnii  in  nrtcrit>R  wc  fiml  tlim  V)<in<i,  Mjwcialir  in 
lower  limli,  )ttu<lilc-<)  inti-rnully  with  irregulnr  i-alcified  pU<|(to>t. 

When  ■  clot  uudvrgfM-s  inlwtivu  purifumi  softvuing  (("'ig-  H^K 
vciii-wiill    becoincit  <Ien!«i-ly   inliltnitpii  with  cells  and   prefleBta 
\\xv  ^luc  tiiipcjii-nni'i^  ;ts  whrn  it  IxH'nmcs  inKltraieil  bj  extniinoQ 
a  foul  wound  (acute  septic  x>hlebiti8). 


rilAPTKR    XXXVHI. 

INFLAMMATION  OP  THE  HEABT. 

Ikplammathhv  pntifr4]«eM  in  tbo  hrart  nmy  uffivt  thf  mbftaMie 
the  or^fsri  or  tb«  (•ndocardiuiii.     Tlivy  an.*  much  more  rr«qu«ttt  in 
loiit-nanicd  Biluatiuu. 


ENDOCABDmS. 

Rndtminiitin  U  for  thf  niuMt  [turt  iimiu.-d  tu  (hr  valreet  of  the  hi 
nlthoujiCh  it  is  ocnwiouaUy  met  with  involving  lunru  or  Ich  uf 
canlinc  cnvitioA.      After  birth  l\w  process  is  ulmunt  exdnsiveljr 
fiiMTcl  to  tbo  left  Kiflo  of  the  or^n,  und  in  tlic  gitni  nujarity  of 


Fio.  in. 


Kio.ll»».. 


m     li>a«inmall(>n  nf  Um  \nnl<-  VtlvM.    T1i«  cMlbr  tmgt  •!  IM  pncas^  Ifco^  ^ 
thv*(ttut(lon<><  ili«  tniliiiniuaiurrKniiiiiliiik'n*.  .^^^0 

flu.  ^l^    l(ifl«Biiu«ilirti  i.t  Jllini  V*l«     THo  cullvr  «■■■  of  »iiii—    *■»!?•  «••  "—^ 
ihv  MirlruUr  iiutxv.  tbnwinc  lU  •lltMtInu  ut  tke  InttMRKiMDry  ffmnHlftUMU 

il  roinuencw  in.  and  conipnmiivrly  nirt^y  extentk  beyonil.  ihr  c^^" 
Bnui  of  tbo  aortic  luid  luitral  valves  and  corresponding  orifice*^     ^^ 


EynocARTims. 
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ilurJDg  fceul  lift;  «D<loc:ir<]iti«  Is  as  exclusively  conBneil  tn  the  right 
side  (^arterial),  giving  rise  lo  cuugeiiilal  vulvf-lL'siouB.  It  in  tbuao 
portions  of  the  valves  which  come  into  contact  in  tlic  act  of  cluHure, 
and  Are  thus  mogt  expateA  to  frictlntL,  which  are  eApcciHllir  involved, 
and  in  which  liiechangetf  iiAiiiilly  coiuiiieiice.  Thiie,  in  Iheuorticr  valves 
it  is  the  convex  surfaces  of  the  segments  which  are  most  liable  to  be 
n-flecteil.  and  not  the  free  edge  of  the  segment,  htit  the  little  baud  of 
tissue  which  pa.sses  from  its  attached  hordcr  to  the  euq>us  Araiitii  in 
the  centre  (Kifj.  117).  Jind  in  the  mitmt  valve  the  niirieiilar  stirfuce 
of  (he  K'guietilii  at  u  Little  distance  from  the  utlaehiiieiit  of  ihc  cliirrdie 
tendincic  (Fig.  IIS).  When  portions  of  the  entlociirdium,  apart  from 
valves,  are  afTected.  it  nflen  seerafl  lo  he  due.  as  Dr.  Moxon  [niiincd 
out,  to  the  irritJLtiiin  caused  h_v  the  friction  of  vegetations  or  fibrinous 
cIot«  situated  on  the  volvea  themselves;  but  it  is  prohnhte  that  infec- 
tion of  the  surface  by  organiisnm  from  the  valve-lesion  plays  the 
chief  part  (Fig.  HI*). 

The  histohjgical  changes  accotn[ninying  cn'docjirditis  resemble  those 
already  described  an  occurring  in  thocc  more  chronic  funiix  of  arterial 
inflammation  known  as  atheromatous.  The  endocardium  and  inner 
coat  of  an  artery  are  very  analogous  in 
their  structure,  both  being  non-vascular 
and  consisting  nf  a  layer  of  connective 
tissue*  witli  am  internal  endothelial  cov- 
ering. The  inflammatory  process  may 
he  ncutc  or  ehronic- 


Fio.  119. 


ACUTE  ENDOCARDITIS.  —  I  f 
the  prt)ct"s»  he  acute,  ibe  deeju-r  layere 
of  the  endocardium  become  rapidly  in- 
filtrated with  young  cells,  and  ns  these 
increase  in  number  the  intercellular 
fiubstance  betwnies  fioHeneil  utid  do 
Mroyeil :  and  thu.'*  h  prwluri-d  »  nofV 
tissue  eorapose<l  alnifwt  entirely  of 
cells,  such  JLs  always  results  fi-om  in- 
6amraatory  processes  in  connective  tis- 
sue. The  new  twsuu  a»  it  incrcaf«»  projects  through  the  Bupcrjnccnl 
endifthelium  in  the  form  of  minute  gninnhitinnfl  and  vogetationu  )i|>r»ri 
the  surface  of  the  «oftened_  valve.     (Sec  I'igs.  117  and  118.)     The 


RniluunrdltlKjiu' to  t'rtrtlon.  Tbe 
dmwlntt  Kiirwni*  a  lon>  vmrtAiinn 
<>n  onp  of  the  Mviiii-iit*  nf  tbc  tuirliaj 
v«lru.  vrhifh  tiy  mtibltiK  on  111**  iMidn- 
fJnUiini  tirlow  ha*  piwltu'cd  niimcw 
mil*  InflBiiimiif'iry  ■niiitiUiliino  ( «). 
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cndotiiolial  elenicnls  are  said  bv  some  to  |)articipBtc  in  the  aett 
pniceNt.     TIuF  \v-  the  papillary  fonii  oF  the  diaoiuw. 

The  obovv  clinn^c^  tHke  plucc  in  an  almost  noo-vaseulir  tissae. 
sUhou^li  rliore  t»  more  or  1«sa  increai»e  of  vaitculArirr  id  the  e 
f^nclucardial  lavcm,  wht>iv  tlie  i-apillarie^  are  niorv  niiiiieniii^  thei 
rarelv  anv  ri><lucN*  r>r  iiijeciion  of  ihe  endorartliiiiu   ^it*n  afirr  dt-a. 
Tlie  gmntilalionH.  mupli  and  hen*ft  of  nidoihelimn.  fnspifnilv  ind 
coagiilfttion  \x\mn  thptuu^lros.  and  become  covered  by  fibrinous  c 
Tbeiw  nitixl  not  be  confounded  with  the  vegeiatinnH  theniiw^ve^  (I 
120). 

The  results  of  this  cellular  intittration  varr.  If  ihe  pmctM 
jFWjr  intmise.  the  new  tiMue  niny  bitwlc  down,  und  tbiiH  h  Iohs  of « 
^Stance  result — an  endocardial  ulcer.  Tlii»  lukeK  pinctr  utihnut 
nccuraulalioa  of  cells  sufficient  to  form  im  abscess,  the  new 
simply  beeuiiiing  nipidiv  soflenet)  nnil  d  bin  lepra  liii}; :  l>ut  in 
eoaea  small  i|unniiiics  of  |iuit  un>  fduud  in  ibe  (lfL'i»er  rndot 

taveni  (aboceas).     The  nicer  is  irreicularlr 
fineil.    and    its    eclpcs   iin*    iLninllv    ^vrullcn 
ihiekentHl.      Tlii»  ulcerative  endooarditi^ 
howeviT.  not  fn'rinrnt.  the  pnH-tiw  nxuallv  I>«r 


_th. 


'IR- 


■sar* 


Pro.  120. 


<^Si^ 


Aruti-CoOmBnlliU.  A 
gninalnilnn  fmm  iltvnil' 
tral  vnKc,  tbowln^  • 
flbri  riotu  mMn  ii  litm  upuu 

UUoa,      X    KL     iWDd- 


\  ^  ^^dGAV'*^  'v*B  acute.     The  ulceration  ma^v  lead  to  perf«( 

linn   of  llie  rnlve  or  to  a  considerable  drsZ 
tiftn   of  its   siibHtanee.      Iiaeeralion  fir  anc-oi 
of  ihe  vaire  may  also  ensue  from  the  prea^^"*"** 
exercised  by  the  blood  ugain?"!   llie  dani»t:nl  *"' 

sue.     Souielimes  ibe  ulceratire  {trocess  cjttu-^^*"" 
so  B«  to  inroWe  ibe  carduic  substance.     V\t 
live  ctidfK'anlitift  is  a  grave  affection,  often 
ing  rise  ro  embolism  and  sometimes  lo  n  pyiemic  proceM. 

Wben  the  inflammatorY  process  is  less  intense,  as  is  lonrh 
eomnioiily  the  case,  the  (iraniilnlin;.'  valves  may  adhere  to  caich  itti 
or  lo  an  inflamed  puteh  on   the  wall  of  tlie  heart.     The  new  ti? 
becfltncs  inrninplolcly  nrpnniiEed  into  a  Sbrillaled  atructiire,  wliil^:! 
undergoes,  in  part,  felly  and  i-alcareoiis  ile^neration.    Ttie»e  f4ians 
always   produce  permanent  thickoiiing'.  rieridity,  and  shrinktnir      "^ 
the  valves,   and   n>ns<Hjiient   in(*«Hiriency  or  :*tt'!iofliK.  or  hoth.      'T    *■ 
new  tlasne  may  cfmliuue  to  prow  after  the  severity  of  the  proctn^  ^^ 
subKidwl.  and  ibus  are  pnnlnccd  the  vepi'1ati«m«  and  [mpvlhrr  csrr^ 
c«uce»  uu   the   valve  whidi   are   so  cotumonlv   niul  with.     (Sr^   F"* 
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110.)  Tlie»«  consist  iif  n  lowly-orguiiixu^l  timue  which  tendu  to 
liluliTjin   \':iH\'   iiliil   ciilrjLnxmM  );limj;^i>j'. 

Etiologry' — Eii"loc:iiditt3  occur*  i-.-ijH'ciiill^'  in  acutt-  rlieuniatiam  ; 
uUr>  in  jiviciiiia,  putTp^nil  lever,  gunonha-al  rtieuiniUiHOi,  Hcnrkliua. 
typlioid,  uud  rhnjriic  linglil"rt  iliiU'SM^.  TIk^  ]ia]iiHiirv  fortii  is  by  far 
the  conira«iu;r.  The  ulceruuve  may  ocfur  prinjuriW.  Imii.  as  a  rule 
su|H!rvfnes  upon  the  papilUiry  or  chmnic  fonns. 

The  relation  uf  em Imcah litis  to  tht>  above  disevtes,  and  the  cour«e 
of  the  ulcerative  fllrIrl^.  i^ugucst  au  infoctivc  origin.  In  ulcerative 
endocartlitis  niuiiy  observer*  liavo  f'liiml  niirrm^oixus  wihiniw  nii  (lie 
vegetations  and  in  the  xubstance  of  tlie  valves :  Kikit4>r  and  Klebs 
found  theui  also  iu  the  [tapillary  fiirni.  Ifi  some  i:**e'»  bacilli  al-wj 
hiLVc  Lccu  found.  In  live  casei;  of  primary  uk-eralive  endocnniilis 
exaiiiinvd  by  R.-Hir»ctift'1d  mevi  only  were  pmsent  in  all:  and  these 
organisms  are  donionsirabli?  al*o  in  the  senuidary  inflaminationH.  In 
iiorae  ca.*)e9i  no  fungi  have  ))een  found.  No  [xisitivc  coru'li»ion  can 
be  arrived  ut  with  re-'tird  to  the  eliohi<:v  of  the  disease  without  uul- 
turo-  and  itioeu)ation-e.\pcriinents.  Wy*>okowit«t;h  anil  other-  state 
thai  ulcerative  endocimliti*  may  be  produced  in  aniinnU  by  injecting 
int'j  the  liliHud  II  very  hirjie  doae  nf  pyojieiiic  cocci,  or  by  a  nioderate 
doee  il'  the  valvet!  are  preriously  torn  and  bruit<ed  by  a  rod  pa9^e<l 
thnm<;h  the  juguliir  vein  into  the  heart. 

CHRONIC  ENDOCARDITIS.— This  may  be  the  swinel  of  acute 
inflaiuinatiuu.  or  the  pruwv.-  iiia.y  from  ilo  t-otimieneemenl  be  clinniic 
in  its  nature.  Oonditionii  nf  meehunicnl  strain,  ."uch  as  lenil  to 
chmnie  eiuliurturitiK.  are  the  nioHt  im)Kirlant  ejtu»e!>  of  tdinmir  inflam- 
mation of  the  endocardium.  The  cell -in  Kit  ration  is  much  les«  rapid 
and  abuiid:iiit  ihan  in  the  acute  forin  :  tbo  inteivcUulai*  substance  eon- 
Mtjuently  bewiui'.-  much  lew  Koftetied  and  destroyed,  and  the  new 
tinnie  has  a  much  greater  tendency  to  develop  into  n  fibrillnted  ittmc- 
ture.  The  nsult  of  ihese  chronic  pnicessea  is  the  pn^duction  of  n 
fibroid  thickenings  of  the  endociirdium.  with  more  or  hr^t*  iri<)itnition 
anri  contraction  of  the  valves,  narrowing  of  valvular  orifices  from 
adhwion  of  udjaeeul  valviw  fnnu  their  basea  inward  tlicir  iipicex,  and 
Bhortening  and  thiekcninj;  of  chm\hr  temiineir.  The  new  tissue  some- 
timtai  formti  pupillary  p^wtha  on  the  vntveii,  which  undergo  imrtial 
firtty  and  «itaire*j«»  changes.     (See  Fig.  H».) 
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Myocaroitis. 

MyocunlitU,  or  HiflRmmatiim  of  the  oirHinc  nubHtancc.  ia  niiich  It 
frequent  tliati  the  ptx-ceiliii};.  Iii(l-iiih.>  uiiiI  c<incontrHt««]  inttunaag 
tioiitt  leading  to  (lit*  fottuHtioii  oi  ut>tH.'t»4  jiniltuMy  iHTiir  ntilv  a*  ihi 
tvRult  of  k  pyremic  procciu.  1<ork  inu-tiM*  and  more  difluiw  fomi*  o4 
rnrdiiu;  iiiflatniiiation  are  also  not  unfre<:|UentI}r  met  aitli  in  a*iMN-i« 
itou  with  pericaiflitia,  and  tciut  coiuuiunly  will)  cn'locanliti-.      lU-rl 
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U  aiAik«<I  liillltniliMi  ofDuid  mmI  (vll*.tvii)  wiiih>iWM  rluUi«)ii<l  rml  tUarhrliiUi 
abmatc  •iructunlcMUid  bjrallnc.  dMlb  MMcwMea. 
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lhi<  innnininntury  prurnui  appears.  I>y  extension,  to  invnirp  (br  imni*) 
diatt'ly  mljiurcnt  tiitiHCiiiiir  luycrv  itf  llie  tir;^in.  whicb  are  fouti<l  tnfilj 
tratetl  vitli  .sniall  (-t'lltt,  the  tlhruit  thetitmOven  hcin^  Mtflcneil  aii'l  (;raiM* 
niar;  or  thr  fibri9  may  be  (-hiir  autl  xiructim'Jcm  from  cDnguUtko) 
iH-crcrtiH  (p.  271 ). 

Ill  Bil<liiioii  to  ilic  above  a  fnnii  of  uiy'Kiirfiitis  mtut  be  nvugni 
in  which  the  Riihslnnrc  of  the  heart  heconiwt  moTw  generally  involve*! 
lit  rrrtaiu  (iwt-^  nf  sriitc  rhenmiLtism  x\u-  tuiiM'iilar  lifaiie  t>f  thi'  hrmfi 
ill  fuiiud  after  iK>nlh  swollen,  t'ofteneil,  <ipji<|ii<'.  nnd  iK'casiMiaHy  famti; 
mottled  with  eliffhlty  yellowiKJi  patches.     When  examinti]  luicroKvp- 
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ic«Ily  the  fibres  arc  seen  to  have  lost  their  striation  and  to  be  fiucly 
f^ra.uular,  their  nuclei  ure  large  uiiil  pruuiiiicnt,  unci  tiuiull  eells  art 
fbuiid  iu  varying  nunibcmt  infiltruting  the  iiiternmscular  Uwuc  (Vig. 
122).    1  have  met  with  these  appuaruucvs  in  two  or  Uireu  ciukw  uf 


Kit).  122. 


:*ti.? 


a  i 

^c«i*  Nyonnllib.  fK>m»i«>H.Mt(i«;iiMtrtieiiniiiilmi-  «.  A  iliiiiMci!iinu(thi.-lpn  wnlrldr 
f^*****  lnihi-(llm-ll(>nnrtb«  iniMnUr  Itbrui.  »bi<wingilii.>  imnulArAnil  swollpn  cmirtlllon  of 
It^nn  anil  t1t«  jimmlnciii'i' of  thrlr  niirli-l.    ti,  A  IniiKrerMMClioii,  nhnwInK  tlir  cellular 
*'*'*«»»lgn  of  the  lutonnuwuUr  Unuv.    /  aoo. 

<?Uto  rhuuraatisui,  stml  ihejf  iuu»t.  I  think,  be  regunletl  as  cviilence 
'**  *H  acure  inflamniiitorv  prficcsw.  Tlic  rlmnpi  is  rnrwt  marked  in 
^~]*®    loft  ventricle,  ami  it  is*  uhuuIIv  lussotiaied  with  endu-  or  pmcar- 

*'"'*-  It  IB  a  grave  complication  of  acute  rbeutnatisin  and  porbitps  of 
"***  «itber  iliseawo :   it   is  probably  mare  rreijuent  ttiim  is  (^^-nerally 

J^TBROTD  INDURATION  OP  THE  HEART.— This,  a  compar- 

■  Vfij  fjje  condition,  is  pRibably.  in  avr^i  cases,  a  result  of  chrouiv 

yocorditifl.     Tbe  change  i»  ebaraeteriacd  hy  the  development  of  a 

""'Hftted   (issue  between  iho  muscular  elements.     The  proeees  curri- 

**">vt'ii  in  the  intorniiincular  septa  around  the  blood- ves«cU.     Tbej«c 

^^wtne  infiUmted  with  Mniall  c«!I«,  wbiirh   ten<l  to  develop  into  Con- 

^**«tive   tissue  (Fij^.    123).      The   Rfowth  of  new  tissue   graduallv 

^*-^*tttb   between   the  bundles  of  iiiuspular  fibres,  so  that  nitinmtcly 

7**^^'    fibre   may    be  surrniuidcil    by   ii   tract   of  dentte    Bbroid  tic^ue 

.  ^  'g.  124).     The  mnswiilar  fibre*  thomgelvea.  owing  to  the  reeultinj; 

****rfcreiiL'e  with  their  nulriiive  supply,  atrophy,  underj^o  fiitty  melii- 

^Tphosis.  and  are  gniduHlly  replacred   by   llif  liliruid  p-owlli  (Kig. 

^^y    Very  freiiucntly  the  cellular  nature  of  the  growth  which  I 


tnilicve   to  cbftrsclerize  thi>  earlier  sUigcx  of  lie  i|cvrl<>|tiuetit   il  ik>'' 
serii,  dm  new  tissue  bt-iug  8iiu|tlv  libniitl.     Tliu!>.  I>r.  IlilinD  ¥t 
in  a  ficricit  of  vlovoQ  cast-s  of  fiLruid  discn&c  uf  tlii'  Uvurt  fuund  thi 
cvllulur  cIt-UH'iits  in  the  new  growtli  were  alnimt  iovarikbly  abncikl 


Km.  123. 


Flu.  iU. 


fta.  IZI,— nhfitl'l  ln>lum|na  itf  the  >ln*n.    A  tbln  wrll>qi  fnin  lli#  «all  <>f  the  k-Tl  vn< 
Pir.  ■bawlnit  Iba  laiuiU-iTllinl  crvwtlt  In  Ihw  (lili-nnim-uldt   •*!<■  BfiMMid  ll>^  l>l.->l-«< 
U.K.  rtMvli.    X  2TO, 

ria,  Ui.-nbrabl  iMluratlnaor  ih^nMii-  AarrtlmthnM  Ml  tcatrkt*  af  Ik*  wbm  to* 
■•  fl|.  U^vbowliNt  a  HUM*  Milvsimsl  umk-    TIiv  Ahmhl  Umi*  <unti«ii4»  ihr  iwUiK*' 
u«miUrUm.«lilrb  knoixleirrttiiEfUij.lrKvTK'ntiloB    -•  ^n 

Fibroid  induration  of  the  heart  nppnini  in  many  nurs  to  br  indit* 
b^  inflamiuatory  procefwm  commcnring  in  the  peri-  nr  enil«icmnli«» 
Whm  sMwonrlanr  (o  [vn'-anlilis.  the  chnnjj^e  i*  iisiihIIv  finwt  »<)vai»< 
in  tlie  iiiiirc  cxlcninl  iwiiinnss  of  the  eurdiae  walU.  and  it  coninH»' 
htfcct*  hfnh  the  right  and  left  venirit-les.  When,  on  the  other 
on  endooLrditis  i«  the  pn'iursor  nf  th»-  tiidumlive  proeMB.  the  rhav 
is  more  marked  in  the  intunial  muHrulnr  tiiyerv.  ami,  inasmiK-h 
iDflaiumstnry  pnKMsvtesi  in  tlie  endiMmnltuni  t>cmr  ulmoat  excluxi^''* 
)U  the  U'fi  ciirfliiic  nuitiefl.  ihe  h'ft  venlriele  ia>  prinripally  inv»>l*^" 
In  olher  i-a.'H.'H  ihc  fihmid  ^^ntvlh  app4>ani  to  he  the  n-Muh  of  Hy|tliii 
(8**  ••  Syphilia.  ■) 

Allhoii|;li  t)ie  gnmth  of  now  ti«8ue  it>  tliiM  usually  iM>rp  ailvaiK 
in  DTtaiii   porlinns  of  the  muiwiihtr  wbIIh  than   in  "ihei*.  il   is   bjT 
nuailis   iiiiiforiiily  ili»lril>iit«Nl.      In  jmnii-  (wrtN  it  may  be  very  deo* 
the  mtiwulnr  fihnw  U-infi  entirely  oMiieniied.  whlUt  in  oihem  ic 
t-mirrty  wanting  and  the  niuwular  elen>entA  present  a  nnmtal  «pp<:^ 
anee. 

Tlie  cardiac  wnlU  mnr  beeoroe  much  tliickeneil  by  the  nev  (;niw*^ 
.iiid   the  induniiiiin  i>f  texiim*  i»  often  very  eoiuddernble.      tn    t   ' 


BpvciiDca  from  which  i) 
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n(Tom}Ninyiiit:  drawing  were  tnade  liie  w' 
TVniu.  hah.  S,».  titwi..  t*A.  xvt.  Jk  M. 
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of  ilie  teft  ventricle  were  .w  hard  th&t  they  cut  almost  tiko  u  piece  of 

Icixlon. 

P'ibmid    iiuliinitiou    of  tbe   heart,   exclmliii;^   tli:it    ix-fiilting    from 

syphilis.  np{K>urs  lo  ocTupy  tlic  Harnt'  |Hitli(il(»^i«tl  {lo^iiinn  n»  similar 

fibroid  chiuigcs  in  oiIhm-  organs — e.  g.  In  the  livur  anil  kidneys.     It 
luiist  iLcrefuru  be  reinii'dcd  *»  the  ronitlt  of  a  cliroiiic  intlaniuistoTy 
jjrocuss — a  chronit;  uiyocariiitis.      Its  effect  nmst  evidently  he  ti>  inter- 
fere very  iniitcnally  wiib  the  motor  power  of  the  wrjpin,  and  it  wnse- 
<|uen(ly  con^^titatos  one  of  the  moHi  grave  of  alt  the  cardiac  diseases. 


CHAPTER    .\\XIX. 

INFLAMMATION  OP  LYMPHATIC  STRUCTURES. 

IsiI'LAMMATURy   priH^esftes  iu  lymphatic  etrncmrta  usually   result 
troni    their  injiirj*  by  Bufistancw  conveyed  to  them  by  tbe  lymphatic 
*els.      They  in<-liiil«'  acute  anil  chronic  inflnrnmntions  .ind  the 
:iGc  iutliiiiniiittions  a»MH:iutk-d  witli  typhoid  fever.     Kitc-h  of  these 
*«>Ust  be  oonsidei-eii  septtnilely. 


AcmE  Inflammation  of  Lymphatic  StROCTtmEs. 

Exiinipli-f  of  aciili.'  infUiniiiial-ion  <ir  lynipliutic  Htruclnrvs  are  fiir- 

'****Hc(l  by  ihi*  inllBniination  of  the  pinruis  in  the  axilla  from  b  wound 

*'**     ll»e  blind,  iif  the  gbnd.<«  in  the  groin  from  soft  chancre,  and  of 

"*-*>'er'B  and  the  i<olitary  glandi*  in  the  inientine  from  inflammation  of 

'»«?  iniestinal  unicuuH  menibmne. 

lri6auiniation  of  lymphatic  gkudw  is  almost  always  due  to  absorp- 

"**ri  of  »omc  infective  substance  fivim  a  primary  focus  of  inflammation 

\."*|)Iitheritic,  ery^ipelntoUK.  Hcar1»tin:il.  chuncnHw,  etc.);  micn>-orgMi- 

'^^iH  have  freijuently  l»e<'n  denioiisli-aled  in  them.     A  f^taoU  affected 

*y  acute  in lla ruination   becomes  inlonwly  va!*ciilar  and   t}ie  seat  of 

•>\.'^  exudation.     The  c^^rBping  leiieoeytcs  iii-cuiinilaK-  in  il.s  tissues  and 

"*^*iiiso«  until  all  distinction    between  medulU  and  cortex  has  dloaj*- 

t*^iu«|  and  the  gland-substanfe  ie  soft  and  pulpy  and  perliaps  strewn 

^*tli  hemorrlmp's.     I.eu(wvii's  in  tbe  lymph  cnminj:  from  the  pri- 

^  focus  are  also  detnineil  in  tbe  inland. 

[J|ioa    the  rcmoviil  of  the   injui'iuu.s   influence   the   procoits  may 
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gradually'  subside,  tlie  riew  elemt-nu  undergo  dbiintcgration  uid 
abftorptioD,  and  the  gltttid  returm  to  its  nonnul  couditiou  (reao- 
lution). 

In  other  coses  the  procct<8  goes  on  to  suppuration,  the  tnibi.H:ulie 

are  destroyed,  iniinv  of  thr  tpHh  bcconn;  (litiiritfjjmtt-d,  and  llic  IneiiH 
of  the  gland  bucunio  filled  with  pus.  Tbis  is  usually  iwsociaU-d  with 
inflammatioa  and  suppuration  of  tbe  surrouDding  connective  ti»tu<f. 
In  llie  glands  of  a.  niuoout^  iii(-nibrntit  ihi>  pruoes.^  giveit  rixe  lo  whm  is 
knovQ  us  a  follicular  absce.ss.  In  still  more  acute  ciLsca  the  iuBnm- 
mation  raaj-  be  truly  lienion-hagic. 


Chbonio  Infuammation  op  Lymphatic  Strdctdbe6. 
Chronic  inHaiuniaiionit  of  lyuipliatii;  Atruotures  reitult  from  injmiM 
wliich  are  lw*s  ftt'v«re  und  mure  jnoltiii^ed  iii  rlioir  attion  iliiiii  ihyee 
which  give  ri.sc  Lo  ihv  ucutt.'  form.  The  re.iulting  cellular  Jnlillrntiipn 
of  the  gland  is  cousc(|Ucnily  a  more  (!ontiiiuoun  one,  and  the  jilund 
becomes  more  or  Ipm  pfrmanently  iucroasetl  in  sine.  Tho  reticulum 
is  also  considerably  involved.  These  ctironic  Inflammatory  processea 
differ  from  the  acute,  inasmuch  u»  they  lead  to  a  gradually  increasing 
Pro.  I3&.  dcvclofmit-nt  of  the  retiimliir  Ktrueturc 

of  the  gliind.  The  reticuliuiil  network 
becomes  thicltcr  and  more  fibrous,  its 
i[je:4be>t  become  smaller  and  nnaller.  the 
lyinpli'Cells  dimiiii.sh  in  iiumlu-r.  and 
thii!)  the  gland  bfromiw  liitni  and 
fibrotia  in  con9ist<>ncc  (Fig.  ISA).  Per- 
haps in  lh«M?  chronic  Ciis^-s  the  cell*  of 
the  gland- Kubijtaucc  und  tiie  tlat  eon- 
nee  live- tissue  cells  covering  the  tra- 
nunilieroriba  ifintiiiuiil  evlli.  .<"«*.  IjcculiT  multiply  and  ju^iht  in  fnnning 
the  infiltrating  colls,  hut  it  is  difficult  lo  prove.  Fatty  (latcbe^  are 
fre(|ueDt  in  rhrniii rally  inflamed  gliintU. 

Scrol\ilou«  Glands. — In  thow^  chronic  inflartimaiions  of  the  lym- 
phatic glands  wbicb  occur  in  scrofulous  sulijecrs.  oml  in  which  the 
glands  tend  to  Iwcoini;  caseous,  ihe  cbuiige*  rewmble  thoso  which 
b*ve  been  already  diwcribed  as  characteristic  of  scrofulous  intlamma- 
tion  (Chap,  xxxii-).  The  cell-itifiltnition  if  considerable,  theit?  is  but 
little  tendvticy  lo  absoi-jition.  and  many  of  the  eellH  increiiM!  in  feisc 
and  even  form  uoultiimclcatcd  elements.      The  gltind  thus  becomes 


Clironit  InrtaitiinAit'jn  of  u  tym 
pb*lti'<JUii4.ali»%iiii:  ilii'UirrL'uv  In 
tbv  Mroina  niirl  iho  illiniiiutlun  In  llr« 
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ovilarged,  Bofl.  and  clsulic  in  cousUtciice,  and  of  a  uniform  grayitth- 
wrliitt  eolnr.  Owinfr  fwrtlv  to  obstruction  of  tlie  circulation  cauBw]  by 
tilt-  nn-sjiurc  of  ihe  ri'll-infiltratioii,  tin:  glaii'l  uiiil<'r{£Ofj'  ivrmgra-aive 
criiaiiges  ■nd  beoamrs  cii-«(yniJi.  Ttie  ciispf>u»  ituiti-nul  way  suli«c<|uctitly 
li<liiefj  or  beooine  iotiltruted  with  calwd-eous  particles.  The  great 
mnjority  of  ctweous  lyniphjilic  glanils  hjv  tut>erc«lfius.  and  the  Bacil* 
lua  laberculosiH  is  found  in  ilieiii  in  ^mall  numbers. 


XTsaTLAMMATION   OP  LyMPHATIC  StRTTCTORES  IN  TtPKOID  PeVER, 

Tjyphoid  fever  ta  an  acute  general  inleclivc  discniK!,  Ilic  cause  of 

ivfaich  is  pnibyhly  a  bacillus  discovered  by  Koch  and  Eberih  inde* 

p«^n«iently.  and  deacribeil  in  the  chapter  im  inicro-organiMns.      Many 

t>*^li*csvL'  ibut  inrcrtion  oci'urs  from  the  intestiiit*  and  that  the  intestinal 

'visions  ore  pointtt  of  inoculation:  but  there  is  no  proof  of  ihis,  and 

'l"jorc*  Aof-s  not  apponr  to  be  any  constnnT  relation  between  pcverity  of 

"^te-siiiial  ulceration  nnd  severity  of  the  diftcase,  patients  with  exten- 

***v-^   Tilcemtion  being  sometimes  abletu  attend  to  their  businew  until 

siacirieiilv  Ktruek  down  by  perfomtion  or  heniorrhaj;e. 

I^lie  ordinary  counte  of  ibe  fever  lasts  three  to  four  wepke,  and  the 

'•^^Hfmniture  asu  a  ride  both  rises  and  falls  (/v«m)  gradually.     The  most 

*''^'^->~BcteriBtie  lesions  are  found  in  mut!«eM  of  lymphoid  tissue,  especially 

*'*'    «olitary  nod  ofiHiinated  follicle,''  of  the  int&siine.  the  eorrc^ponding 

.■^■^J>hatic  glands,  the  npU'cii,  and  somclime,'*  the  refl  marrow:    the 

***^<^«tinal  lesions  arc  the  most  constant,  and  their  paihologiad  state 

'^•y    be  said  rouyhly  to  advance  with  llie  clipufnl  utate,  so  that  we  can 

•?^**«isi»  at  the  state  of  the  intestine  from  the  symptom;*  und  the  <hiy  of 

^^*^    «li«yise. 

The  patholog}"  and  morbid  anatomy  of  ivphoid  fever  include  more 

***ri    the  le(<iou«  of  ibe  ubnve-meiitioiietl  organs.      First,  there  iw  the 

^^dencc  of  general   poisoning  in  tbe  i^liope  of  the  eonCinueil  fever. 

'»Vch   may  asi^ume  a  poplie  tyjie.  and  even  be  aeuouipiinie^i  by  septic 

'*''*»L'e3se»,  probably  resulting  from  a  mixed  infection.      Nutumllv.  in 

^**  long  a  fever  cloudy  swelling  {p.  7")  of  organs  is  marked.      Not 

^*»c«muionly  waxy  degeneration  of  muscle  (p.  81)  is  found.     Eiido- 

^^nlitis  i(t  rare.      I'lceration  of  the  larynx,  especially  about  the  epi* 

glottis,  perhapt>>  leading  to  oedema  glottidit^  or  to  ueenrsi^  of  cartilage,  is 

^^>ccasional.     Bronchitis  is  ufnml,  und  broncho- pneumonia  may  saper- 

^ene;  tftlemii  of  ihe  lungs  in  oomnion  in  i^itnl  cit-Hes;  lobar  pneumonia 

^49  a  rotber  IWijucnt  couiplicacion  in  &m\<-  epidemics. 
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Wr  chilli  Duw  ilodcribt'  Kpei'lally  tbe  tuurblJ  comlitiuiw  fauD«l  in  ibr 
lymphatic  appanilus. 

The  Spleen. — In  the  spleen  the  change  re!ierable«t)iat  which  ncnir* 
in  uiaiiv  of  the  other  acute  fi'brili-  ■lict^w^.-;'.  iihhuugh  it  rmchcM  tt» 
niaxiiiium  in  t^'pliuid:  it  uiaji-  be  aWnt,  tvpifinlly  iti  ihp  older  cImk 
nf  |Kiliuitbii.  The  splenic  ti!i«4Ui'  iK>Lt>U)es  exeirf(liii;*l_v  vaM'ular,  ami 
the  Kiiipliiitie  eleiuents  iiicri-sL-c'  nipidlv  in  niuiilier.  .■*-!  ihnt  ihi-  titfsvx 
ndvn  altuins  two  at  three  tlmei*  its  naiurnl  size:  the  eapiiulp  bccoOMW  ■ 
tvii.'M-.  tlif  aiH'lifHi  liarlw  re<l;  th^-  roiutjuleiicv  is  fairiv  finu  at  firet.  Itat 
Bofteniiif;  (wcitnt  in  iwu  or  three  wwkft;  the  wrtion  ii^  sKollen.  dark, 
out]  opai|ue-looking;  the  Malphipnn  iMxliei^  arc  tifYen  protuintiti  an<l 
eiilar(!ed.  Many  of  the  new  elenieniK  enier  the  MimmI.  ihu9  rttiising  ■ 
tflight  teniporarr  increase  in  the  nuinbet'  of  while  bl(wi4-cor]iuaclaB. 
Lar;{e  corpuscles  coninining  normal  or  nlicre^l  re<l  corp<aec]ca  my 
he  nnmenms.  nn<l  fiitnilor  cclk  have  been  found  in  the  blooi).  As  the 
fever  subsides  (fourth  week)  the  hypenetnia  ditiuuifiheft.  many  of  th4> 
new  elemeniA  undergo  dltiintegmtion  and  absorption,  the  reiuaitnler 
enter  the  blood,  and  ihus  the  organ  rcgatiu  it»  nunoml  eharvcten 
niid  di^lvllsilltl^. 

Tha  Intofitinal  Lymphntio  Structuras. — It  is  in  the  Mditarr  anil' 
Peyer  a  glands  t]i»t  the  moHt  chararteriAtic  changen  in  typhoid  fever 
take  place.  In  niont  ciiite!)  the  priKtrss  ip  limited  to  thuse  in  the  ileom 
uud  caTiiiii  :  and  those  glaiMla  are  alwayii  most  uffecU-d  which  are  tit- 
uattil  netirwt  lo  the  ileo-caccal  valve.  The  ciertiiu  is  involved  in 
one-third  of  the  cium;  ulcers  may  he  found  in  the  rectum,  but  in  the' 
great  majority  of  cawH  they  tlo  not  ^o  lower  than  the  axtending  colon. 

It  i»  unusual  to  liud  ulei-ni  lugber 
than  nine  feet  above  the  valve.  L«t 
^rf    p  5^  wr  ^^^y  "*"?  extend  even  into  the  up- 

ma.'  y^nO)tttBk        P^**  I''"''  *'f^i''v  diio«leuuut.    The  pri- 
^^SuM^KSffr^^^H       mary  change  here  comisU  in  a  hy- 

pertemia  and  cell* infiltration  of  the 
glands.  Many  of  the  cells  increase 
conitiderably  if)  aixe.  to  n  u»  fora 
llie  niultiuuclenteil  elements  already 
alluded  to.  Uoth  I'eyer'n  [tatcbo 
anri  the  mdilary  glando  tkn*  Ihs 
cone  considernhty  enlar;^  and 
protuinent,  otanding  op  above  tlie  unHai.'c  of  the  inicittine.,  ^harpty 
circanueribed,  Himutimed  wen  ovvrIappin|£  their  bave  a  little. 
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siirrourHlcil  liy  special  liypcncniia  ( Fig.  ISfi).  They  are  of  a  grajiali- 
wlut«  or  pnl^retMisK  culor,  und  of  a  oofl,  bram-lilic  coiisisteDcu.  liyper* 
JCinia  varyiii-j;  invcrsi-lv  h^  llic  swcHiiij;.  Tlii'  siirriiiitiiliii^  iniicnus  iTicni- 
brane  is  nUo  oxcefdingly  voiicular,  nml  is  ibe  scat  of  un  acute  goni'nil 
catarrh,  which  Is  most  pronomici'd  Iwftire  ihe  glntubt  swell.  The  cel- 
lular iiifillTutioTi  in  tnnny  parts  mpidly  t^xloncU  bevoml  ihv  coiiiines  of 
thp  ^ilan-is  into  the  iiiituedialely  »urrouiKliiig  and  subjuceuC  tissues, 
and  111  Niitie  ciilsiw  cvoti  into  the  iiiuai.-uhir  and  8uri)tis  eout.  This  vnr- 
ries  us  up  to  the  eighth  or  iwdt'th  diiy  of  the  disease. 

The  prores.-*  now  piissi-s  ititn  the  second  stage,  lliat  of  the  dewlli  and 
disiiitexntioij  of  ihe  newlv-fonned  lif*siif.  This  uiav  U'ruiiiiiiri'  in 
various  irays.  Many  of  the  enlarged  glands  subside,  the  new  ele- 
ments heconie  Tally  iind  are  nfisorhetl,  :nid  the  inlhinirniilion  lliusi 
undergoes  n  graduni  proces'^  of  reeolution.  In  others  the  individual 
foMicleAof  the  gland  rupture,  discharginjf  their  contenu  externally, 
and  tlie  jiuiches  then  »cr|iiiro  n  peeuliiir  retii-ulntnl  appearsQce.  The 
most  characleritflic  tenniisalion.  liunever.  of  the  typhoid  prtH-ess  h  the 
Keparation  of  tlie  dead  lisaue  ua  a  slougli  and  the  fonnatinn  of  ihc 
typhoid  ulcer. 

Hesolution  or  iiet'rosis  occur*  J'l-om  tlie  tenth  or  tweltth  to  the  fif- 
let'iith  or  sixteenth  day.  and  in  the  case  of  necro»islheidcmgh  8C|»ir»teR 
toward  the  end  of  lite  thinl  ur  beginning  of  the  fourth  week.  This  is 
the  perioil  of  danger  during  which  falal  hemorrhage  may  oct'ur — 
some  vessel  uot  being  s-en-urely  closed  lieiure  llie  si^panitioii  of  the 
slough,  ur  thethnjujbu!*  being  nieclianirally  displaced — or  perforation 
into  the  peritoneum  take  pluce. 

The  procestf  of  sloughing  aiid  ulceration  may,  like  the  eell-infilira- 
tbn,  take  place  unifoi-mly  throughout  the  whole  gland,  in  which  caxe 
the  whole  tuass  is  thrown  off.  leaving  an 
ulcerated  surface  correiipoudiiig  in  size  with 
that  of  the  gland  (Fig.  127).  More  com- 
monly, however,  the  sloughing  commencca 
in  different  portions  of  the  patch,  and  small 
irregular  loftftcs  of  suhslaucc  result,  which 
may  giTidually  extend  until  they  form  one 
large   oh-er. 

Although.  a*t  already  slated,  the  cell-infil- 
tralion  may  extend  beyond  the  confines  of 
the  glands,  thic  i.-*  mnOy  the  ease  with  the 
ulceration.      The   peripheral    inliltnitioD    undergoes   resolatioD,  nnd 
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henwe  the  ulcere  have  tlic  sume  confij^m-ation  as  the  originul  glaDd»» 
chose  originating  fmtu  tLc  jmCcbes  being  ovul.  witli  tlicir  lung  ili.-titie- 
tere  in  tbe  dirciitioii  of  tin;  ^ut,  atiil  tliiwu  originnling  in  the  solilarv 
glanila  being  splierical  in  slinpv.  as  also  are  those  from  partinl  slough- 
ing of  a  pntch.  In  i-uro  cases  when  there  is  much  infiltratiou  of  the 
AiiiToiiniling  mucous  UH'tnbi-unc  ihe  ukvnitinri  tii;iv  e:tten(l  t>lightlv 
be^'ond  the  conHnes  of  the  glands.  An  ulcer  fVoin  a  fingli*  Puyer*ft 
puti-h.  may  be  five  inuhes  long  :  liy  iLe  blending  of  patches  and  fulll- 
clf^s.  and  by  the  large  number  affected  in  the  neighborhood  of  ihc 
ileo-cjKcal  valve,  the  surface  here  niay  i^eein  nlnKwt  deprived  of  luut-uuii 
niembruiie. 

With  the  sloughing  and  1 1  is  integration  of  the  new  tissue  the  pnxi-ss 
of  inJillmtion  ceanes,  and  hmre  lh«re  is  no  indiirarion  or  thicketting 
of  the  bnsc  or  edges  of  the  ulcei'.  The  base  is  sm<KiLh,  and  \n  iiitiiiillv 
foi-med  of  the  submucous  or  niueeular  coat  of  the  intestine.  The 
eilges  are  usiiHlly  thin  and  iitMlrrnjined,  and  t^onsist  of  a  weli-deHnod 
fringe  of  eongt'Sted  miifons  membrane  |l'ig.  12K).     This  is  best  srrn 
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A  TypltoEd  Ulcer  of  ll)«  lnl»tlnp(i11Aicraiiiii)«Ucl.ah(>M'liit(  Hit  uudpr^lned  tdcnnfllM 
ultwr  Diiil  ihe  ii]auj(h  Mm  ndlicrvul.  n.  Epithelial  11iilii{C.  ^  SubniUKiUH  nwui*.  r.  Huaculnr 
t'lii     1.  ri^riinnetttn. 

when  the  giit  is  tUmteil  in  water.  In  nonie  «i8e»,  esptNrially  whert? 
there  is  surrounding  infiliralion.  the  edges  ai^e  firm  and  ihiek.  In 
ntliers,  again,  ihe  Nloiighing  extends  deeper  through  the  mu»eutar 
layer  to  the  periloueuui.  which  either  slougW  or  is  bui'st  by  tsvtne 
muNiMilar  effnru  cither  of  the  bowel  aliniulaled  by  impi-oper  food  or 
of  the  abdominal  luiiseles  vrhpn  the  patient  is  alloived  l<>  use  them 
utronplv.  Tbe  pcTfuration  is  generally  small,  the  peritoneum  being 
usually  bared  to  only  a  small  extenr.  Diffuse  perilonitia  (purulent) 
i\s  a  rule  reiinlti^:  nirely  adhesiiun^  form  and  loi^aliitc-  the  inflummalion. 
Peritonitis  may  oeenr  also  hy  simple  extension  from  ihe  gut.  fntm  an 
inflamed  gland,  or  fi-om  n  splmie  abscess. 

The  tliini  stage  of  the  pnx'eM  is  that  of  cioalriKsllon.  which  uBually 
begins  in  the  fourth  week.  This  take^  place  by  tbe  resolution  of  the 
peripheral  inlllinition,  the  apprnximatiou  and  unir)ii  of  ilie  under- 
mined edges  with  the  floor  of  the  ulcer,  and  the  gradual  formation 
from  ibe  margin  of  an  epithelial  covering.  Tlic-  ghmd -structure  i» 
not  regenerated.     Thu  resulting  eivatrix  is  slightly  ileitrexseil,   pig- 
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mentvii  unifomiljf  or  only  six>und  the  margin,  anil  luss  vascular  thuD 
the  Rurroundinjr  mucous  memhranc  There  i.i  no  puckering  nrtlimi- 
nntion  in  the  calihre  of  the  gui.  h\  some  esses.  Iiowevi-r,  rimlrixa- 
tion  do€«  not  takf  |)laee  m  rearlily.  and  tlie  floor  of  the  ulcer  becotnw 
the  seat  of  n  secondary  ulceration.  Thitt  usually  takes  place  after 
the  j»<'tifnil  ilij'eji.-t'  li!i*i  run  its  courae  nr  durin;:  a  relnp.^*.  ProiiiM 
hcmorrimge  iind  perforation  mon*  (■oiiimonly  rc-'^nlt  fi-oin  iixf.  secomhiTy 
nlceration  ihnti  from  the  primarv  sUmghing  of  the  j^lnnHd.  Only  one 
ulrer  may  he  aftectetl  by  tliin  N,*c«niiary  procew.  the  i-ent  being  heated 
or  heiiUhy, 

The  Mesenteric  Glands. — Tlie  chiinge  in  ihe  niewiiterie  glands 
in  pri^liahly  secondary  to  that  in  the  intestine.  These  glands  heeome 
the  seat  of  lui  «eute  cellular  infiltration.  iiiiU  are  enhirgetl.  soft,  junl 
vaticular.  They  tisi]»lly,  like  many  of  the  gland.s  in  the  intentine  and 
the  spleen,  niiriergo  a  graduiil  procuss  of  rewilurion.  Iti  rare  cases. 
h<twever,  the  en[>3ule  of  the  glnnd  is  de,-(troye<l.  niwl  the  softeneil  mat- 
tera  may  escape  into  the  peritoneal  cavity,  ami  so  eaiwe  peritoniliiit. 
The  enlarged  trlamlst  may  also  become  faKwuis  and  Kuhserpionily  eal- 
cilied. 

The  Morrow. — I'onfiek  has  shown  that  in  typhoid  the  marrow  of 
bones,  like  the  ^ipleni^  pufp,  may  contiin  large  cells,  in  whirh  may  be 
tt8  many  as  twenty-live  red  coi-jjuscle:* :  these  hrvak  down,  and  in  the 
convalescent  stage  the  large  cellii  contain  only  pigment. 


CHAPTER    XL. 

INPLAMMATION  OP  MUCOUS  MEMBRANES. 

Tnpi.ammations  of  mucoMA  raerDbrancfl  are  divided  into  catarrhal, 
croupoiiB,  and  diphtheritic. 

CATARRHAL  INFLAMMATION.— This*  may.  according  Jo  it» 
intensity,  be  serous,  mucous,  luuco-puridrnt.  or  purulent.  Acute  ctwcs 
begin  with  redness,  slight  swelling,  and  abnormal  drynes^nf  the  mueous 
membrane,  some  tenderneKN  of  the  pai1.  and  jt'ihap''  pain.  ARer  a 
time  till!!  is  succeeded  by  exudation,  and  the  symptomH  are  then,  an  a 
rule,  relieved.  In  chronic  ca«e.t  ilic  symptoms  nnd  physi«il  signs  are 
much  less  marked,  the  exudatiyu  being  gwnerally  the  firxt  thing  tiutvU. 
as* 


Post-mortem,  nil  liypcncmis  bu  geDerally  iliuppcared  and  tlic  nun 
brani*  miiy  touk  piiler  tliait  natural;  but  tkfieT  clironir  infliimiuaiioo  of 
nm*  inUmsity  nmri'  ur  \vs»  liork-jfrny  ]tigmontation,  from  the  luenM>> 
globin  rtf  rxtmrnAniod  red  corpuiwled.  will,  in  most  ttituntioiu.  bc*r 
evidellc(^  orfiiniKT  int1»miiiiitioii  (p.  101).  The«o  appesrancM  can  W 
studied  nonlnrc  Letter  tliau  in  the  infliuaod  bUdderi  from  CMW  c( 
stricture,  etilnr^iieil  prattale.  etc. 

Serotut  CatfuTb. — Krve  serous  effusion  oecant  from  the  v— lit  ■») 
flflcapea  upon  tlie  !<urtace;  this  is  oiloo  seen  in  thv  early  stag*  of  ookb 
in  tbe  hofiiL 

Muooua  Catarrh  i.s  ehnracleriKed  tnninly  by  increased  prixlarlioD 
of  mums,  vhitrh  (•suspi's  mixeil  up  witb  NerauH  fluid  or  remain.^  ndh€-rpiii 
to  the  surface,  as  is  often  seen  in  chronic  pliiin^-o^itis.  SoiniMiiues  lh« 
wro-mncons  dL^chargo  is  tolerably  clear,  at  other*  mure  or  lew  opaiiar . 
in  the  fonuvr  case  only  a  modenito  number  of  eetl-forms  are  piTMrni — 
in  the  latter,  mnny.  Mo»t  of  the  cells  are  escspeiL  leoooeTles,  bat 
many  are  deA<|n&mated  epitbelinl  elements.  Tb«  increased  **we«n- 
tioo"  of  tiiucu»«  itnd  the  exci>.<<.Hiv«  dtffxjuatnalinn  of  epitheliirm  bnre 
been  lo«ike<.l  upon  as  disprovinj;  lUe  view  that  depression  of  functiMi 
is  an  invariable  result  of  inflnmmalion.  The  fonnatioD  of  nivevs. 
bowovcr.  i»  much  more  h  degenerution  thnii  a  socreiiun,  and  iqteli  a 
proems  tni^ht  well  ho  hs.^icue<l  by  irritation.  With  rrjjanl  to  tW 
epithelial  cells,  it  vfould  seem  likely  ihut  whilst  the  snpcrticial  l«yer» 
are  killeil  by  the  irritation  and  ea>ir  otf.  the  deeper  ones  are  fDofr 
resistAlit  even  than  the  elements  of  the  .luperfirial  reaseb.  IW 
actittn  (if  on  irritant  which  cau<teit  the  luiler  to  leak  gravely  learcs 
the  fomter  able  to  multiply  freely.  Indee<).  it  is  cohceivahle  tlial 
what  would  be  lUi  iri'itjiiit  to  one  cell  mi^ht  hf  a  stimulant  !■>  another 
more  rf^iHtaiit  urj^uik'^ui.  renilertiif;  il  more  eat>ablf  of  utilisuij* 
incrcase<l  supply  of  food. 

Purulent  Catarrh. — If  ihu  inflnrtntnithm  be  more  intfii«e.  thr< 
cscnpc  of  leucocyte?  is  still  ^^rmlvr  and  the  secrcliuu  beouuw  pura-  — 
lent.  As  the  Ptadatirm  approaches  more  and  mom  closely  tht-  rbarae- 
ter  of  true  pns,  the  forninlinn  of  mucus  and  the  dcsi(UnmAlion  of  *<fi-'—~- 
tfadium  cease,  n  muco-purulont  ^liinc  beiiitc  nfWn  piiwcd  lhn<(i;*b. 

A  section  lhmu;*h  it  nui(M>ui(  nieinbmne  thus  affcctt*!]  (Fi)^.  l^^lC 
sfaoirii  df«i)Uuni>tiDn  of  tJie  superfictul  epithelial  eells.  and  these 
cont&tn   hftimls  of  younf;  eells — leucocytes  »hicli  have  uiigratnl  m 
them.      Loucoovtes   li<-   brri-  nnd   ibcrc  Wlween   the  deeper  c 
which  evidence  of  tuultijdicaiion  will  be  fuuiid.     More  or  fewe 
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corpiisclvv  infiltrate  the  mncosa,  together  with  fliiicl  exuJntion.  pro- 
ilucing  swelling  uf  it,  or  itiiiTkiiiiiii;;  ami  iiuliiriition  if  tlicjr  go  on  to 
fonn  i-onnofl i ve  tissue. 

Simiiltiineonslv,  all  Ivtnplinid  striictiires  in  the  mueouR  ni(anhmne 
nrc  affected.     The  Ijtiiph-fullieles  nwell.  hhJ  tlieir  contents  rany  soften 
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Ousrrhjii  innnroniBilon  of  (he  rDnJunritva  :  ri.  SplthcHnm.  h.  UtttUnWA  inib«iillhc1[al 
Murw^ttvo  tixHie,  fbowlng  Ihc  ilciquatiiaUoti  vf  Ihc  e[iltli«llutn  anil  iXiv  younx  clfiU'eiila 
witliln  lbs  rplthflla.1  celU.    <R1nilEI<'Urh.} 

mill  form  miniiti>  iiliscreHfle^.  which  hurst  an<l  leave  ilip  !(mnil  nlcers 
(follicular)  m  oficti  even  in  ctLtnrrlml  condiliuiiit  of  llie  ititestini-s  »ud 
pharynx.  The  uloeration  in  iranic  cases  exteoUs  beyond  the  confines 
of  ibe  follicle.  Thr  |>ri)p(T  ;;Ean(li]1iir  Ktnivtiire.s  ii\m  iniiy  bevnmu 
involveil.  Their  opilholiinii  DHilli|iiic.s,  the  glniidi^  beeotiiL'  choked 
with  the  epithelial  elenienw,  and  thej  mny  suhsequenliy  atrophy. 
Tbis  is  sevu  in  cttlarrh  uf  the  stomach. 

Tilt'  acute  proccs.'*  may  (iiiickly  subside  or  il  may  became  ehmnic. 
lu  the  liitlt-r  ('-use  the  hyiH'neiuia  diniiriislici,  hnl  tlit*  twiipe  of  leiieo- 
cytes  and  The  miiliiplicAtion  of  the  epithelial  elements  continue,  und 
ihi-  KulMfpithelial  li^fiie  becomes  more  extensively  infiltrated  wilh 
muhII  cells. 

Chrome  catarrhal  inflninnmtionB  of  mucous  mcmbnines  differ  from 
iht-  lu^iite,  inaimurii  as  the  Muhepitlieliiil  connective  tissue  is  often 
extensively  infiltniled  with  small  evils  which  may  ultimately  forui  an 
imperfectly-BbrilUted  struetuiv.  The  membrane  thus  becomes  indu- 
niivd  ai]<l  thl(!t;eni'd.  nnd  the  pressuiv  exen>iiicd  by  the  new  growlh 
may  induce  atmphie  cliuii^cs  in  the  ^^lundubir  stmctun-^  which  it  con- 
laiiirt,  iLS  is  seen  in  chronic  calaiTh  of  the  stnnuich  :  by  preventing;  the 
exit  of  llieir  xecretion  it  may  uause  lliein  alsrj  (q  ililate  so  as  to  form 
cysts.  These  clmnifes  in  liic  subepithelial  connective  tissue  are 
Ujumily  lUToinpnniol   by  enlargement  of  the  lymphoiil  slructiires — an 
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eolBTgamim  wbicb  Bomctimet  givea  to  the  mcmltmnc  a  nodnl&r  «r 
gnmuliu  wpiKin-aliff.  Tins  i»  well  www  in  tin-  plmrrnx  {fotUcmlar 
phartfttyitii).  Tla-  eiiturged  Ijrniphoiil  structunrs  lau^v  ulcrntc  and 
caiutituui  die  Htoriiii)>-|ioitit  of  an  inlectivv  proccm.  (See  **Tuborra- 
Insis  or  Mucous  Moriilinitiea.")  In  souic  i^iruaiinns.  a.t  iLi'  mtniniM-Ii 
ami  init^itiiiie,  the  mrmbranc  often  at  the  same  liim'  lKt*(imr»  drcpir 
jiif^vnletl. 


CROUPOUS    AND    DIPHTHERITIC    INFLAMMATION.— 
T^iese  teniiz*  wrv  applied  to  in(lamm»Lions  nf  niiieouft  mrm)>nin^  aod 
raw  (iiirfac(.«  wliich  Irad  tr>  t\\v  production  of  a  8o<nlUil  Calae  m«fn- 
bnui»— suili  H8  is  8wn,  Tor  example,  in  rniap.     The  rttniiaii>in  .if  thi» 
fibriiiuus  Iiivcr  upon   t!ie  aurfaco  of  ilje  miMiitinini^  \*  <|uin*  clmnifCrT. 
istjc,  and  at  onci'  iluiiii^i)th(-«t  i]iis  fonn  of  inflammation  from  ■  ttita- 
ple  cHtarrlml  pn»coRS.     On   tnucnUB  wirfiicoi  lln*  uu'liilinitu-  iimv  PX(»t 
iti  little  |Mtcli<w  or  cover  a  large  area:  it  is  usually  of  a  yellitv«i.ob-  ur 
grairuih-wLito  I'olor,  and  in  eonfii»tence  vantw  from  a  Finn  and  i<iu|!li 
to  a  (M»fi   pultiici'oii!)  miitcrial,      It  may  he  <lc<-plT  MfNKbtatpfd.      It  t" 
villi   };i-(«t4>r  or  It-w  tliOicuIty  st-[uLralilf  fmtn   the  Huhjacpnt  ti)»ue. 
wJiiL-li  in  all  cn*v*  aftor  its  removal  ti*  fiiuii<l  lo  liavo  loitl  ilH  i-pilltrliura. 
In  thirkncMi  it  may  vary  i.-on»iiilvrnlily  in  difTfrrni  parts.     Tlte  two 
wonL*i  *'crou[H>iiK"  and  'SliplitlK'rilic"  owr  llifir  origin   lu  ibti  brlit^. 
Blill  licUl  by  many,  tliat  tlit're  i»  an  iiltoputbic  tufinbrauuutt  inflaniiaa- 
titm  of  tlie  larynx  (croup)  distinct  from  dipbllioria-     Croup  bad  loti;; 
been  known  when  Hrctr'nncan  in  \^'1Q  tiiTt  atvumtely  itdwrilKHl  dipb- 
Lhcria.  pive  the  iIim'sm-  in«  pn-Mrni  nami-,  und  aMM>riiil  that  "rroup" 
merely  larynjieal  diphiheria.     The  term  i.^  URed  with  thi«  mmniBC 
Her.  and  ihe  majority  '»f  Knglisli  pliyBician*  adopt  Hn'tMnnran'* 
The  adjijctivca  "croupous"  and  ••diphthfrilic"  an.- 'iftvn  u**"! 
u  synouymoiiB,  but  many  propoiiL'  tn  itpcolc  of  ■  mfmbniDf  m*  croup- 
Otis  when  it  involvcn  no  more  ihnn  the  fpithelinm  of  a  raacnua  mcta — 
brane.  and  a*  diphth«ritic  when  it  involve*  rhe  rancon.     Tlwnc  tW— ^ 
ferencGs  in  the  depth  of  the  titwuc  inrolved  oro  probably  due  t 
variationa  in  ibe  intensity  of  the  pnw(*»;  and.  aoeordini*  to  CnhD— 
beim.  the  process  is  more  likely  to  hv  Kupcrlirial  in  lliuoc  xiinattonf"* 
where  a  distinct   buivenient  membrani'  rxisbi.  us  in  the  pliar\-nx   nntS--^ 
reapiratory  trart,  than  in  thoM*  where  ihia  i»  not  lite  case,  as  in  tli< 
intwtineB  ami  conjunctiva.     A   hbe  membrane.  fiupi>rficial   U.>  Um^ 
bMcmcnt  membrane,  ia  mocfa  mora  eaailj  dotachctl  titan  one  wbtf: 
invnlvcH  tbia  Htmotare. 
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Others  would  lituit  tho  term  ■■  croupous"  to  false  iiiembrjines  formed 
■«:lite6y  of  coagulateil  libriii.  whilat  "(lijilitlieritic"  w  applied  to  tliose 
^.-ousistiiif;  of  tisdut-j*  wliicli  Imve  mnkT^tine  eiiagiilatiiiii-tii!f.rfisis  [ji. 
^ni).  Tliiddivlsiuri,  «liicli  rt'iMlurs  "croupous"  ei|uiva.lfiil  to  "fibriu- 
«3n«,"  AccuiA  to  hit  the  better,  altbougb  ibe  two  processes — coaguUlion 
«i>f  fibrin  unJ  of  fell*— aa'  cloat'ly  allied,  and  one  muv  suocwd  ibe 
^rttlier  in  ihe  isamc  vane. 

Tbe  rebitivi'  rarity  of  fibrinous  iiiflaininaiionH  of  mucous  as  cora- 
td  witb  serous  membnuies  led  Weigert  to  invcsii^tc  tbe  reason  of 
:]ie  ditfereiKi*.  lie  foiiml  tbat  itiflainintitorv  exudations  fixim  inucouR 
'Kjieml>raiiu»  voiigulated  ko  m>uu  ;ia  tbe  upitbuliuui  was  dcMroyeJ ;  aiid 
fce  started  the  hypoihesis  that  lilting  epithelium,  like  eDdothcUuni, 
2>reventA  the  formation  of  fibrin. 

But  tliu  injury  ubicb  chuws  destruction  of  epithelium  must  be  moi-o 
intense  thou  one  wbtcb  does  not  cause  sueh  damage;  ami  it  is  likely 
'^iiac  ibe  exudation  in  the  funuer  ca»ea  will  lii^  more  highly  Rbrinous 
^Vhan  in  tho  latter.  Sow.  in  a  ca^e  of  true  diphtheria  il  patch  of  cpithe- 
S.  ium  and  moiv  or  \cm  of  the  ituhjacent  tissue  are  killed  by  thr  irritiint 
1(1  undergo  coagulation-necrosis  ;  and,  if  the  false  membrane  thus 
imied  be  removed,  a  fresh  one  will  appear  rapidly,  which,  unless  the 
■«  lc;<truction  of  tistiue  extends,  can  hanlly  con>*ist  of  anyllung  but  coag- 
v^liited  Kbrin. 

The  two  kinds  of  membrane  differ  mieitiscopically.  The  fibrinous 
^laii  the  iippearaiiue  of  lymph — a  network  of  fibrin  containing  in  its 
'^zne»hv«  a  greater  or  leas  number  of  leuconyres.  dos<juam«iitcd  e|ii- 
"*;helial  cells,  and  debris;  it  is  easilr  stripped  off.  The  diphtheritic 
^K^icnibmne  is  separated  less  easily,  nnd.  if  deep,  only  with  gre^t  diffi- 
^ciulty.  8u])erfieially,  it  closely  resembles  the  crou|M»«K  membrane, 
"fcmt  the  deeper  parts  consist  of  much-swollen,  homogeneous  eelta  from 
~^a»hich  the  nuclei  have  disappeared.  There  is  no  sharp  line  in  advan- 
^iiing  cases  between  the  coagulated  and  the  living  tissue-elements. 
"*Xhese  membranes  resiitt  acetic  acid  much  longer  than  do  the  simple 
"V^brinoiLs  ones. 

Kals<>  membrane?  probably  form  occasionally  upon  every  mucous 
%sienibrane.  and  obviously  from  very  diiferent  innscs.  Examples  arc — 
^^hf  rnenihranes  which  form  on  the  tonsils,  larynx,  etc.  in  tnie  diph- 
theria; frotu  t«cal(Is  and  the  application  of  caustic  ciiemicals :  in  the 
%:>1a4!dcr  after  |iarturilion  (wht-n  a  complete  caj<l  may  be  expellol)  and 
in  the  motit  acute  cystitis;  in  the  vermiform  appendix,  sometimes 
'Prom  the   irritation  of  a  eonerction :   in    the   lower   [>art  of  the  lai'gc 
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iiitOKiine  in  dvsenterv ;  mikI  in  the  air-iiihes  in  plastic  bnincliiiis.  It 
tna^  be  noted  here  that  faUe  membmnes  sometimes  foim  upon  gniDii* 
luting  woutiiU  (croup  of  grauulatious).  lUiU  it  in  held  bv  souie  thai 
lliere  in  no  line  belweeu  siieh  va^ea  and  tliot*p  of  Irue  dipLtlicrin  of 
Vfounds  and  of  lios|)ital  gaiip'cnc.  It  secnis  most  prrihnble.  Imwever. 
tliiit  there  is  an  etioIogitTil  difTerence.  for  croup  of  gniiiultitiona  way 
be  induced  at  will  hy  blisteriug  the  surface. 

Althuugti  tlie  above  fuctti  >iliuw  that  false  membranes  way  rti«uli 
from  the  action  of  simple  irritanLf,  the  grcni  majority  met  with  in 
man  arc  due  to  infective  poisonji — i?.  y.  diphlheria.  diphtheritic  con- 
juiietiviti*.  opideiuie  dysentery — all  liighly  contagious.  Micrococci 
with  otiier  organisms  arc  found  in  clouds  and  zuoglaiu  masKett  in 
almnsi  all  ca-ics.  but  no  etiobigiral  coimcctiun  has  been  establi.«bed 
between  them  and  auv  of  ibese  disease*. 


Dtsentebt. 

The  infinmrantory  processes  oecuriiig  in  the  intestine  in  dysentery  are 
fov  the  most  part  limited  to  the  Inrge  intestine,  nlthi>ugh  the  ileum  bt 
al^  occasionally  involved.  The  itillammutlon  i:^  ulnar's  most  marked 
in  the  rcetttui  and  descending  colon,  and  it  may  be  stated  generally 
that  it  ig  ehamcterizcd  by  ulcL>rai:iciii  and  »luugbing  of  tbc  mucous 
membrane. 

The  intestinal  changes  vary  considei-ably  according  to  the  intensity 
of  ibc  influmtuutoiy  proeesfi.  lu  the  milder  funu:^  of  the  disease  the 
change's  iin*  mor't  murknl  <fti  the  summits  of  the  folds  of  the  uiucous 
membrane.  These  iirc  ItHind  rnvcivil  with  ii  gnivish-white  layer  of 
fibrinou.'*-Iool<ing  material,  which  when  scraped  off  leaves  a  superficial 
I088  of  substance.  The  niuroii!*  nieiiilinme  generally  is  hTjwrjemic 
Aud  softened.  The  ^ubu)llcou!!l  liK^ue  ulsu  ic  intitli'Hted  with  itiHiiinnia- 
tory  proditciK,  and  the  solitary  glands  are  enlarged  and  prowinenU 

When  the  process  is  more  severe  the  Mubniucous  tissue  hee*iiiies 
more  exten.-ivtly  involved  and  the  superficial  layer  of  6brinoUK 
material  extends  over  wider  areas  and  implicates  more  deeply  th« 
raucous  membrane.  The  thickening  of  the  intestinal  wall,  however, 
i»  mucli  greater  in  some  parts  than  in  others.  w»  thai  projeclioiKS  arc 
pr«lucrd  npon  the  inner  surface  of  the  inieatine  corresponding  with 
thuee  part**  which  are  the  nio*t  affected.  The  enlarged  solitary  glands 
usually  slongli,  and  sii  give  rl*e  to  circular  ulcers  which  rapitlly 
increase.     When  the  procuss  has  reaeln-d  ibis  stage  the  miiseidar  and 
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serous  coatB  are  tmiilic.>au>il.  tbc  latter  beiog  covered  with  lajem  r>f 
filiriii  wlii<'li  fimn  nillicsidiis  willi  mljiKv^nt  pnrLs.  The  intwlinc  is 
DiUL'li  dilateil,  and  cuiitaiiiH  liluud  ubd  disintegrating  iiiflaiiimiitury 
products. 

In  the  moAt  intense  foiinsof  the  diswise  iKe  nccnisis  \n  more  ej(t<*n- 
fiive.  Acconling  to  Rokiiansky.  large  portions  of  the  mmioiis  ijicm- 
brani*  are  converted  inio  Idack  rotten  sloiif^lis,  'ITie  >tii)>niucim.s  tissue 
18  intiltntteil  with  dark  blood  and  serum,  but  oubitequently  it  becoiocs 
the  f*Ml  fif  a  reaetivi>  sup|)uraiive  iiillainuiuiion  by  nieiiiis  of  wliieh 
the  necrosed  portions  of  tiMue  are  removed. 

If  death  does  not  occur  and  the  iuflamtnatorv  procew  subsides,  the 
uleers  may  ^rniditally  heal.  When  the  loss  i»f  Kiili!it»iR'e  ha,-*  n'»t  been 
considerable,  the  edges  of  the  ulcers  may.  by  the  eoiitruction  of  siibiuu- 
cou»  tisKiie.  become  uompletely  npproxitnnted.  More  oorouuudy.  how> 
ever,  ibe  loss  of  subsliinoc  is  so  great  that  portions  of  the  membrane 
are  left,  consii^ting  simplv  of  connective  tis-iue, 

Whe-n  the  intlnmirialory  pruci^N*  becotncji  ehmiiic  tfaechanges  in  ihi> 
submucous  connective  tissue  beeonie  more  markcil.  and  the  new  iibroid 
growth  gives  nse  to  fftn.siderab!e  thickening  anil  iiiflumtion  of  ihe 
intestinal  null  ;uid  to  more  or  le«4  contraction  and  tian-owing  of  the 
cavity.  Sometime!^  it  forms  fibrous  bands  which  project  into  the 
^ut.  The  fonuiition  of  absce^tHes  imd  fisinlous  pawsageK  thiekeneil 
ill  the  intestinal  wall  oceasionallv  occure. 


CHAPTER    XLI. 
INFLAMMATION  OF  SBROtTS  MEMBRANES. 

ISFLAMMATuKY  processiw  ill  wrouw  membranes  vary  in  llicir  inten- 
sity and  in  the  amount  nnrl  t-hanicter  «f  the  effusion. 

The  proccjii^  conimeiiee.i,  us  in  mucous  metuhruues,  with  liypericniia, 
and  exudation  of  lluld  and  of  hhHid-corpuHcl»>  into  the  feroiut  raTJly 
tjuii-kly  follows  (Fig.  l-^n). 

Next  to  hyponemin,  the  first  sign  of  inflammation  is  n  low  of  [wlish 
of  the  surface,  owing  partly  to  the  injury  done  to  the  epithelium  by 
the  irritant,  and  to  rlie  fKUvagi*  nut  through  ihe  layer  of  cells  of  the 
exudation,  partly  to  the  prewnee  of  leiicocytCH  and  a  little  fibrin  on 
the  surface.     Tlie  moii?tening  of  the  surface  with   the  albutaiiious 
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exudation  rendcrit  it  **greiu»y."  As  the  infiaminutioQ  gooe  dd  the 
surface  becomes  opaque.  I'jujrhinied.  ami  cxcccdinglv  vascular,  and 
suuri  it  becomes  covered  witli  a  Hbriuoiis  lu^'tr,  whilst  more  or  less 
liquid  transudes  into  ita  uavity.  The  coagulablc  material  which 
exudes  from  the  ve»>eU  fomis  a  ooft,  etastic,  uieiribranous.  or  retiou- 

Fio.  130. 


tnfl&mvd  Epiploon  ikf  A  FUhbil,  nfaanlni  <:ti«uc«»lnni*«ndMhcUUBi,    y  2iO.    (OomilkBd 
Kkovier) 

Uted  inveflttnont  enclosing;  in  iia  meshee  niimerouH  »mall  cells.  This 
either  glues  the  iwy  Burfacew  i>f  membraru*  togeihor.  collecting  espe- 
dally  where  pressure  is  least — viz.  in  the  angles  along  linp«  of  con- 
tact of  the  intestines,  where  iTije<:tion  alsn  is  niiwt  niarlctxl — or,  if 
they  are  separated  by  li<|uid  effusian,  forms  a  slightly  adherent  layer 
(Fig.  131).     The  exuded  li((uor  varies  considerably  in  auiuunt.  and 

?m.  131. 
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liifliuiiiiiNtloa  oT  tbu  ninphraxuiailr  I'lriint,  nhowrlnc  Uie  aLllicKut  Rbrlaoiu  laytr:  9t 
MiiM-iiUrroBt  if  iltiipiiragiii-  b.  Sntuteroui  iwnic  r.  Sorotu  cpcaibrane.  r.  PlbrtntMH  hkyer. 
X400.    iKtndflL'Ucb.) 

is  alwayit  turbid,  thus  difTcring  IVom  non> inflammatory  effuKton^.  It 
conlaiiiH  flakes  and  mntsBea  of  coagulate<l  tii>nu  and  iunumcrahte  cells, 
the  latter  being,  in  the  earlier  stage*'  of  the  process,  almost  entirely 
entigrantJt. 

The  nature  of  the  Kuhsequent  ehangcs  will  depend  upon  the  inten- 
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sitT  of  the  in  f  luminal  ion  nnil  upon  tlic  nniount  of  liquid  exadetl  into 
the  ««rou!t  cavity.  If  the  inflummatory  process  subsiJes.  and  the 
lii|mfr  exuded  is  not  suihcicnt  to  prevent  the  two  i«urfn<Te»  of  lliit 
nu'iiibnines  fi-om  coming  itilu  <^onla<.-t.  lliey  gniw  lugctlier  and  form 
an  adheeion.  Tins  constituies  i)]t>  fio-called  adhesive  inflamma- 
tioD.  Tiie  uniou  is  eflTeotfd  K_v  the  fonnalion  of  connective  tissnu 
(p.  :i60).  This  is  by  far  the  most  frvcjuent  form  yf  in(!aruni»tion  of 
scroiiK  meinhraiiiis.  The  yiroce^  is  precisely  simiUr  to  thnt  whii-h 
talie^  plux.'e  in  the  union  of  tin  incieefl  wound.  It  is  probable  uti^o 
that  ID  fouie  case-*  union  inny  lake  phice  without  the  int^rvfrilinn  of 
any  Uhriuoitei  luyer.  by  the  formation  and  growing  together  uf  irreg- 
uhir  papillary  outgrowths  fn)in  the  !<iibendothcliiLl  tissue. 

If.  however,  the  iullBininiilory  prd-e.-w  is  wevere  or  the  surfaces  of 
the  memhmnc  are  sejmnited  by  a  large  quantity  of  liquid  effusion, 
Organizatiou  and  inlheHrnn  rjinnot  be  effected.  If  a  large  qunnlity 
of  liquid  extsts  iu  the  i«ei'uu.i  cavity,  the  reiuuvul  of  tbis  becmues 
necessary  before  union  can  lake  place.  If  the  inlenaity  of  the  irri- 
tant is  considerable  and  its  action  prolonged,  union  Is  preventcil  by 
the  formation  of  pus.  These  tn(j  ironditioux  luiiwt  be  considered 
separately. 

The  existence  of  a  large  amount  of  effusion  preveuiii  ap[>roxima- 
tion,  and  therefore  ndhe'^ion,  of  the  seroua  surfiiees,  and  before  lliis 
can  be  effected  ah-sorption  of  the  liquid  be<*omes  ncces-'sary.  The 
presence  of  the  liquid  itself,  however,  interferes  with  it«  abwji-jjtion. 
This  i»  owing,  a."  »lready  stated  (p.  '16^],  to  the  pressure  which  it 
exercises  upon  the  blood-veAHcls  and  lymphattcrH;  which  pressure,  by 
hindering  the  circulation  in  these  ves^la,  tends  not  only  to  pi-eveni 
absorption,  but  also  to  interfere  with  the  restoration  of  the  vaticular 
walU  to  a  normal  »cate,  and  »o  favons  a  continuance  of  the  exudation. 
The  removal  of  some  of  tlie  liijuld  by  artiticial  means  consequently 
facilitntpH  abi^rption  of  the  remainder.  When  the  proeeiw  is  pro- 
tracted llie  fttibendolheltal  connective  lii*i»ue  become*  involved  and 
in61intted  with  small  cells,  mid  a  richly  vaj^cular  granulation-ti»^ue  is 
fortned  beneath  the  layer  of  proliferating  endotlielium.  The  endo- 
thelium itself  becomes  less  nbuiidnnt.  atid  if  the  inflammation  sub- 
sideji  the  new  granulation-tissue  gradually  dcvelofw  into  connective 
(issue,  and  thus  a  false  niembrane  is  formed,  rich  in  vessels,  which 
takes  the  place  of  the  endothelial  layer.  As  the  liquor  is  absorbed 
tile  two  surfaces  of  the  lueuibnine  come  into  conlact  and  grow 
together,  the  new  vessels  becoming  gradually  obliterateil. 
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If  the  iuflnmniaton'  proresH  does  not  rah»idc  or  is  from  its  com- 
mencement of  con^tirlenibte  intcu^ity,  it  ■m%y-  be  uitendcd  by  the  tor* 
luutinii  of  large  quuDiitiL-s  of  pUK.  In  tliif*  ca^e  the  exudation  of 
blood-corpuscles  is  so  con^ldeniblp  thnt  the  youn>;  elements  exi^t  In 
Inrf^e  enougli  Tuinkbem  to  give  to  the  exuded  liqiiidn  a  piimlent  cbn- 
racler.  Tbe  comlilion  is  tJien  tenned  empyaema.  As  the  connec- 
tive ti^ue  become!*  invijlvcd  a  gt:lIlulatiull■tis^ue  is  foi-tned.  and  this 
Diay  conriniie  lo  gcnerutc  pua  like  iin  onliiiiLrv  j^ninntuting  wtnind. 
If  ihe  pu^  be  reuiovcil,  the  Kuppurution  iii;iv  gnidiiullv  eea^e.  (he 
gr»nidittii>ii-tisi<ii«  d^^vclrip  into  a  fibrous  .ttnu'tiir^.  und  the  union  of 
the  serous  surfaces  thuft  bo  ejected.  The  itei'ouK  membrane  becooie» 
grcalK*  thickened,  and  ihe  new  lissne  undergoes  considerable  con- 
tniction  in  the  procc^K  of  its  orgaiiizmion.  pixidncing  more  or  less 
retraction  of  the  ehest-wftll. 

Calcareous  plaque»i  of  coD»>ideruble  ^ize  may  develop  in  adherent 
parielul  pleura. 


CHAPTER    XLir. 

INFLAMMATION   OF   THE   LIVER. 

rsFLAMMATORY  prtfccsscs   in   the  liver  comprise  p^ihepatitis, 
abscoae.  and  cirrboBis. 


Pebihepatitis. 

Inflnmmntion  of  the  capsule  of  the  liver,  leading  to  more  or  l< 
thickening,  and  often  lo  adhesionc  with  adjacent  parts,  is  met  with 
under  various  eiiTunjKUiiievv.  Its  mottt  comuiun  causes  are  the 
ehronie  peritonitis  of  Urighl's  disease,  chronic  alcoholLitn,  and  trrph- 
ilis  ((joodbarl).  The  changes  are  iisnallv  slight  and  of  but  little 
pathological  import. 

In  iionieeii^es.  however,  especially  in  cases  of  chronic  peritonitis  (Hil- 
ton  Fagge).  the  pnjeew  i^  more  exteiif^ive  and  leads  to  marked  interfe- 
rence with  the  funt'tions  and  circnlation  of  the  liver.  The  whole  rafJ- 
sule  becomes  crnisiderAbly  thickened  and  gnidually  eontrncts,  tbiu 
causing  compression  of  the  organ,  which  a-ymmes  a  globulnr  fnrm. 
The  portal  circulation  is  of^en  interfered  with  by  the  K((ueeziug  pn»- 
oeaa,  and   Qficite«  with    other   !*ynipioms  of  ponul  obstruction  mar 


t'fi. 


;t95 


roaolL  The  liver  itself,  witli  tlie  txrciition  of  some  atrophy  antl 
fatty  dojZcntraiion  of  its  cells,  may  show  no  uhaiigi*!':  but  wnneiimi'a 
it  i)4  iutoi-swtvil,  ami  even  Jiviiler]  into  loUe-Iiki-  iiiaj»<>s,  by  1iiiii(l.>i  of 
fibrous  tiffiue  pusMiig  itiwuril  from  tbe  capsule.  TLU  suggesto  sypb- 
Ui»  if,  Uie  cautie  {svv  p.  34-!l). 

Hepatic  Abscess. 

Acut«  inflammation  of  ihe  liver  \ead^  to  the  formntinn  of  a1> 

^^ess.     Tlie  ab^cvs-M-j  tuoy  be  cringle  or  multiple.     The  Uiter  are 

UKiiallv  ■'mall,  but  a.  Mtlilarr  absc-c^  may  attain   an   enoiiDoii.t  !>ize. 

J^tiltiple  absccft^es  are  most  frtnuenily  due  Wi  pyn-miii  or  to  fotae 

inBoniinatorj  Icsiion  in  connection  witb  the  portal  .^ystvm.  sncb  as 

«l_\-j*viilery.      In  tliese  cases  the  abgcwses  are  of  embolic  origin.      In- 

Hi>.rjiumltou   of  the  bik--Uuvt.«,  such  wt  »ouielJme»   rv»ulti:<    from  ^iill- 

■»tonos,  etc.,  and  external  violence  arc  other  causes  of  suppumtive 

fat»|)«titif». 

The  solitary  <ji'  tropical  abscess  nXm  ia  8iip|KM<e<l  by  mrae  to  be 

^ooondary  to  aotne  inflammntion  of  the  portal  viscera.     It  u  known 

*«^      I»H  often  awoeialt'd  witli  ilysentery.      It  is  niaintiiined  by  many 

-'^•■at  it  ia  due  to  a  primary  bepatil-JB.  and  doiibtIp.-ti4  t;ase.s  olU'n  occur 

ir»    which  no  intestinal  ulcer  or  other  obvions  eatwe  h  discoverable. 

^^l'«->    pathology  of  thin  disease  is  therefore  at  prtaent  obscure. 


I 


Cebrhosis  of  tse  Livsr, 
Obronic    inflammation   of  the   liver   consiiiuieii   the   condition 
■^t^iowti  as  cirrhoeis.     Thia  itt  cbaraderiBe*!  by  a  gradual  increa«  in 
*Me     Connective  tiistiue  of  the  orfnm,  nn<i   by  the  subce^iuent  atrophy 

1***^    the  liver-cellfl,  so  that  when  examined  with   a  low  uingnifving 
I**^'*er  the  lobules  are  seen  to  be  separated  by  new  interstitial  growth 
^^ig.  132). 
I        ^ISTOLOOY. — The  process,  like  that  of  chronic  in  flam  ma  lion  in 
th«r  organ?*.  coui>i!it«  ftt.-entiully  in  a  cellulur  infiltration  of  the  inter- 
^_      ***>illar  connective  tifisne  of  the  liver  and  the  tlevelopuicnt  of  u  tiioi-e 
^P  ^*'   Itiw  highly  organised  fibroid  structure,  the  number  of  cells  being 
'**^*lX)riionaie  to  the  activity  of  the  proce>a.     The  new  li.usuc  is  sup- 
I**ie<l  iTitli   Qpw  blooJ-reKHjItt  derived   from  bnuichea  of  the  hepatic 
"^»^ry. 

^n  addition  to  this  eellnlar  inHliration  of  ibe  interlobular  connective 
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tisBae,  a  proliferation  nf  thu  bilc-ilucts  is  MipjioKcit  to  occur  fre<|ueiitly 
in  cin'hosiu.  This  is  believed  bj  Charfot  to  lake  jilnt'c  hi  those  euscs 
only  in  whicb  there  exists  somo  obsti-uotion  of  the  ducts — the  so-called 
"biliary  cirrbotfia."     (See  "Etiology.")     Olber  observers,  Uowevor, 
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Clrrbgct*  of  lbs  I.tvvr.  tbowinit  ttiv  Kru^viU  uf  cuimi-ctive  IInm  b«w««ii  ttw  hvpttUB 
lobule*,    a.  I^obule*.    b.  N«wrfcwlbor  inttrkibulUTuuiiMUMUMi*,    X  )•> 

utate  tilut  lurw  ducts  are  niot  with  iitider  sucli  various  rirrumstanceB 
thiit  iheir  exiKtent^e  is  of  no  value  us  an  indication  of  ibe  cause.  IIimkI- 
hart  dmibw  the  formation  of  new  duets,  hui  iliinlcs  the  old  one*  sim- 
ply liecoiue  more  conspicuous  owing  to  the  ntntphy  of  the  liver-cellf.' 

The  liver-celli^  are  etated  by  itmny  lo  undergo  active  cfaanges  and 
to  contriltute  to  llio  formarioTi  of  iIk-  ni*w  tissne.  They  ai-e  in  many 
coses  infiltrated  with  tUt,  fatty  infiltration  being  a.«sociatod  with  the 
cirrhottie.     (See  Fig.  134.) 

The  ^neral  distribution  of  the  new  tissue  is  described  by  Charcot 
tiA  multilobular,  unllobular,  nnd  intercellular.  In  the  niuliilobulur 
form  groHp.-*  of  lobule*  nre  sinrciunded ;  in  the  unilobniar.  ench  lobule; 
and  in  the  inten;ellul»r.  lhi>  gn)n-|b  invade^  the  intercellular  nt-tworlc. 
TlietHt  several  niodtut  of  di»lriInition  are  freijiieiitly  aw>ociat«d.  all  jier- 
hups  being  found  in  different  pans  of  the  same  organ:  and  although 
suppn»iod  by  Charcot  to  indicate  pliologieal  varietiftn.  the  differeneea 
arc  pii')bably  to  be  ascribed  ralber  to  differences  in  ibo  activity  of  the 
growth:  the  more  active  the  process,  the  more  uniform  and  general 
the  distribution. 

The  effect  of  the  new  growth  is  ultimately  to  cause  atrophy  of  the 

hepatic  celtft  and  to  obntrnot  the  circulation  through  the  portui  cnpll- 

'  Thr  <ubjixi  in  ably  iliacumDd  Hv  Dr.  Oondhnrt  in  bis  "  Ri!bum4  of  Uisciisfe  of 
Ibe  Liver,"  AVie  iSyii^jiA^m  Sac.  Atla*  aj  I'ttiJi^  fB&  iv. 
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laries  and  the  pa^saj^  of  hilc  Uirnugh  tho  bilo-duvLs.  Tliin  ulTevt  is 
matemllv  increa^eil  liy  tlif  pmiiesK  or  Ltintni^tinn  which  the  new  Uh- 
siic  undergtvca.  The  hepatic  cells  In  ilic  ^taic-T  zonp  of  tho  lohnles  aro 
the  f\ntX  ti>  atrophj-  The  celU  Ijecoiiu*  i^iiiitllcr.  often  tiuiK;rgo  fiittj^ 
n2«5taniorphosie,  and  ullimalelv  are  txjiupletvly  di>t>troyc()  (Kl^.  138). 
Those  in  ihi'  epntml  pai-ts  of  ihc  lohule  are  in  tlie  earlier  Htiige-s  hut 
litLle  ultereil.  allhoiigti  ihey  nre  oWvu  sfaineil  wirh  htle.  A»  rho 
growth  exuads.  however,   these  also  hccome  annihiliitc<l.   and   the 

Fm.  tSS. 


'^''Thorti  itf  lb('  I.l«*r.  A  Ihlii  oivdnu  (Min  iJii-  i-iLl<'rniil  porlinii  of  otw  <il  thi-  hi-pAllv 
J**"**'*^,  »ho<rlii(t  Ibe  neir  Rmwlb  of  cunnei-ilve  tlutie.  unit  tbc  ivaj  Id  wblvb  k  Itivulwi  tlie 
'**t«r<rwtluli>r  nviwQTkKndiMtuwsKtr'pbjaf  (helUcr-oeU).    X  SDD. 

^hole  lobule  may  be  replaced  by  eoniiwlivL'  tissiie.  The  eclls  in  the 
Outer  part  of  the  lobules  are  fioractimes,  as  already  Btiited.  infiltrated 
*ltli    fill   prior  ro  llieir  ripMtnietioti.     (Soc  Fij;.  134.) 

Physical  characters.  — The  physiaJ  chnrafitora  of  the 

^•^bowd  liver  vary.     In  Uie  earlier  stages  of  the  disease  the  organ 

'^     l>roln»bly  always  more  or  lesw  increase".!   in  itJze,  the  eiilarKement 

"cing  alinant  nnifonii  and  the  edge  rounded  and  thickened.     This 

***lttr(i;fiueiii  very  often  existH  up  to  the  end  of  the  disease,  but  in 

miiiiy  cases  the  iitrophy  of  the  livcr-cells  ajid  the  contraption  of  the 

"*-'■*  tiMue  lead  to  ronsiderahlc  diminution  in  size.     The  snrfaee  of 

"*«  organ  i»  mtnally  more  or  le*«  irrejnihir.  sonieliujes  "  holmailed," 

''*  Extent  of  the  irregularity  de|iending  upon  the  distnhiition  of  the 

"**  tissue  and  llie  jimhhiiiI  ^if  ittmphy  llmt  luw  taken  plare.      Miilti- 

*'''MUr  disirihulion  leads  to  much  ;'riiil^-r  micvi-niif.-ss  of  the  surface 

'""u  nnilobuhir.     The  consi.stence  of  the  organ  is  always  more  or  less 

'*^rea«.'d,  although   in  t^miie  eiisen.  where  the  princess  is  very  i-apid, 

***  increase  is  so  slight  as  easily  to  escape  observation.     Both  irregu- 
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laritjr  of  liurtncij  and  ititlurali'm  are  uhiihIIv  most,  tuferkdl  akHqt 
uriterior  eil^e,  trt)|H*L-iuIly  of  tli(^  loft  IoIm^     IJu  N.*t!tion,  tlm  tiuw  \t» 
aurrounding  the  IoIiuIl-h.  and  in  nianv  pnrtA  coiupletelv  re}»la«nf!  the 
i$  ufivii  vi&iblu  to  tbtf  nulvud  u^vu.     Tlit»  givist  to  itiu  cul  .turfarc 
moiiled  graitulur  appmrnnL-e.  tbo  lobulvd  tbetuwIvoH  cumraMtini;  nil 
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the  no*  ihtcrlobiilar  listiu';  and  tliiw  iijiiHiiruni-e  in  finmotimcw  inn 
bv  fatlY  tnliliraiion  of  tlic  vv\U  in  ihv  |K'ri|>tit!nil  xonv.     Tbr  cnf 
nliwt  may  be  tbicki'ned,  iuk)  ibe  orgnu  if  rn>(|ucutly  Mnint^l  willi  biU 

Tbc  f^rv^i  incrcaiv  in  the  >ttxc  of  the  livf-r  which  oxiKtn  in 
iTUK'tt  U  Hue  in  jiart  In  u  fully  infillnili(in  of  tbf  liver-c^lU  (Tig.  IMJ 
In  lbu!«r>  ra*i-M  hImi  in  wbii-b  ibo  [iro<H>i>»i  is  ra))i(i.  and  tb« 
rnnwt|nenily  very  jcriicnil  in  it*  HiKtrihntinn — nnilnbnUr  ami  of 
inti-n-enitbir — ibf  .irjfnn  '»  iiMially  \fiT\i,t:  dttilb  pr'ibubly  Nipcr 
h^'forc  tiiiiv  hni«  iK-t-n  hMom'ihI   fni-  miicb  iifmpby  nnd  ronti 
Ukif  place.     Somv  of  the  Inrjcf  lirere  aro  »np|w>?>e(l  to  be  dne 
nbKlnifiioii  of  ihr  biU'-ibictM,  and  hiive  b«*n   ii'mici]  "biliHri'" 
"hyprrfmpbic"  riirhtisiK.     '{\w  I'xisti'iict'  uf  hndi  n  rondiiion  u  di 
[niiwi  by  irfime,  Hij>^ially  by  (iMMlhail. 

BTIOLOGY. — The  great  esiise  of  oirrtioiiis  in  alcohnl.     WitJp 
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exceiuiiin  of  Hy|iliiliti  uo  otliur  csumj  can  be  regartlcd  an  provpn.     The 

iiucscion  of  A  biliary  cirrliusi^  must  ut  present  remain  uu  upen  one. 

CiT-t*h*)sis  from  syphilis  has  alreatly  hceii  ilcscribcil  <p.  342).     In  the 

:^»it^t*tiital  (li^vudu  Uiv  procesii  a  ohtu  t»u  general  in  it«  distribuliuu  u& 

clos«*Iv  to  resemble  some  cases  of  iicutc  alcoholic  cirrho:<i8. 

It  i^  im]iortnnc  to  remcmlier  clinically  lliut.  cirrlkniiis  not  only 
i>l>!4trucis  the  portnl  circtilution,  thus  giving  rise  to  fiiM!)tes,  hivmate- 
lucsis.  diarrhu^  enlargement  of  the  spleett,  etc.  but  that,  owing  to 
the  Utistructioii  nf  the  liver-cells,  the  glycogenic  t'uucliyii  of  ibv  organ 
it«  K<j  much  iR)|iainKl  that  marked  intertercnee  with  gcneml  nutrition 
rcAiiltA.  Jnunillcc  is  usuallv  slight,  probably  hoeause  the  bile-ilucu 
aw?  not  ob»tructe<i  at  various  points  In  their  course,  but  are  pretty 
utiiformly  euuipresH«;il  fnim  tlu-ir  origin  otiward. 

AcDTE  YsLifOW  Atrophy. 

Thiy  rare  iliwaw  of  the  liver  '»  clinnwterijted  by  a  rapid  diminution 
■»>  the  ftixe  of  the  or^n.  accompanied  by  destruction  of  the  hepatic 
c't'lls.  anil  is  ofu-n  suwrwinietl  with  prrgmincy.  Thi!  liver  may.  in  the 
couthc  of  a  few  duvH,  be  rwluccH  to  le*<  tlian  half  its  niitunil  bulk. 
oeinjr  espevially  diminished  In  thicknew.  It  is  soft  and  tlabby  in 
o>?»s«istence.  bloodless,  and  of  a  ilull-yelluw  or  yelloivish-red  wilor. 
*•  ■»«?  lobulct*  are  indi.siingui.-hah!p.  When  examined  microscopically, 
'he  liver^cellM  are  found  to  be  completely  destroywL  being  replaced  liy 
J^^^niihir  (lfbri>».  fal-gniniih-s.  and  pigment.  TTTosin  and  leuL-in  have 
"*^^i»  found  in  the  disiutegratcd  liver-ti*»ue.  The  |«irliology  of  this 
****«n*te  is  exceedingly  ol>scnre-  By  some  it  hu8  bwn  regardeil  as  a 
l****«*ive  degeneration,  by  others  a«  an  mnjte  infective  inflnniraslion. 
*iCrtn-occi  have  been  found  in  the  organ  in  the  wirly  stiiges  of  iLe 
***»«ajw  hv  Dreschft'ld  and  othera. 


CHAPTER    XMII. 

INFLAMMATION  OP  THE  KIDNEY. 

*^  rL\MMlTOKY  prwesrie)*  in  the  kidney  preHcnr  eerlain  variations 
'''^frling  to  their  inictwity.     They  comprise  suppurative,  tubal,  und 
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intorsUtial  iicphritis.  Of  iliwi-,  hu|)|>unilivt>  iiephriib,  &•»  the 
implici),  is  nn  intense  inflaniuiation  loading  to  the  formation  of  abaeot, 
ond  it  i.s  really  an  acute  interstitial  tnHnmmation,  nlilioitfch  the  te: 
"  intoretititti  "  uvjibritis  ia  ^'uumll^'  at]plii.-<i  tu  cbrtmic  |iroci!9«ea.  1 
results  usually  fmio  tlic  trHn.smifi»-ion  of  infective  uisteriaLs  fmtn 
primary  lesion  (pyHPiiiie).  or  is  oASitcimed  vitU  Home  inHntiuniitrirv  nm— 
Ution  of  ihe  lowtT  urinary  pujutageit.  Tubal  neplirilm  t«  m\w  a: 
kflamumtion  of  oonsidemble  iulenaily.  and  in  it  tlieRlruetonil  dian; 
biive  lliuir  prttii'i|Kil  m-nt  in  the  urine-tultN.  Interytitiul  urphriti*  te 
nn  inlljinininlnry  proecHs  wliicli  nms  a  more  clm>nir  rnur^-,  and  i*  qM 
less  intensity  than  either  of  ihf  proce^lin;;;  oonsotiuenily,  in  tl  ih- 
prineii«l  structural  chaiigi.'^  take  pliiee  in  theconnei'liYcliviirBrouii* 
the  t>l<)otl-ve»>el» — in  the  inlertuliular  connertive  tttwue  fp.  262).  Q 
must,  howercr.  be  distinctly  borne  in  mind  thai  iherK.-  tvo  vnrirliea 
of  histological  cban);ps — thow  in  the  tubes  and  thow  in  ihe  intertab 
lar  cfitineci i re  tiwuue — nre  ivri/  rot>»tiintfi/  it$*t>rintfii,  Tubtil  ■ 
intenititial  nephritis  cannot  therefore  be  Kpuraled  froiii  our  anotl 
by  any  distinct  line  of  deinart^tion.  They  might  be  niorr  currvci 
designateil  aonte  und  chronic  nephritis. 


SUPPURATTVS  NEPBItms. 

Acute  irrflamtnalory  prrieeiises  in  the  kidney  attended  by  the  foi 
lion  of  puH  give  rise  lo  renal  abeceesea.     Such  prorcmes,  w  si 
stated,  often  rcHult  obviously  from  the  transntission   by  the  bl 
jitreant  of  infective  iMiiieleD  from  i*f>tne  primary  focuj^.  as  in  pyieai 
or  tbey  arise  by  direct  exIeuHiuu  from  ibv  lower  urinary  paseiagea. 
the  latter  they  ronslituie  what  is  commonly  known  as  the 
kidney. 

The  abscewes  met  witb  in  th«  kidney  as  the  ri^ilt  of  pyi«mi& 
coaBned  principally  to  the  Lwrtcx,  oiid  reKcmblc  pyiemtc  abaccMca 
other  organH.      They  are  usually  multiple,  and  are  ufiva  f«urr<>tii.<] 
by  a  thin  w>ne  of  r»sl  hyjieraemic  lijwuc.     Their  Mxe  *"ttrit*«  fiu'i. 
mere  |ioint  up  to  that  of  n  Rlbeii.    Their  characters  have  b««fi  ali 
dtwrribed  in  tlie  ehaptcr  on  BinlioliKUi  (p.  S80). 


SUROICAli   KIDNEY.— This  is  (he  name  mmmonly  prm 
lh(Mr  inRninnmtory  condition)*  uf  ibt*  kidney  which  re«ull  fmin  obMl 
live  and  inlbimmatory  di(«cai«ej«  "jf  the  luwrr  iirinnry  p«i«Hi|tt««-     TB^^T 
occttr   frequently    in   asswtiatiun    with    r«ual    and   Tcaical 
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olwtructed  ureter,  iirnKral  stricCiire,  erilnrj^craent  of  ihn  prostate,  etc. 
These  iiihI  uimiliir  rnnfliiioim  act  ii[Hiri  tla-  kidnevs  in  tlireo  ways:' 

1.  By  obetructinff  the  outflow  of  urine  from  the  pelvis. 
Rcjjurgitation  from  tin-  MaiUJer  jiroliably  never  ijccnrs;  bill  va  a 
nwult  of  ob»trucii(>ii  from  any  cause  more  or  less  of  the  full  force  of 
secretion  ucis  upon  tin'  urfiter,  lliu  pelvic.  uikI  the  pyraiiitiLs.  aii<] 
extends  nlnti^  tli<>  tti1>iiles  to  their  clo6c*(l  ends.  This  cliruiiie  loiisiuri 
19  n  cotniuun  otiise  of  chronic  niHiimtnaiion.  In  v»»i'»  nf  oh»tnK>tii>n 
to  the  outflow  from   one  Vidni-y  tlic   clminre!'   :ire  iJiriitfd    I"  ii- 

2.  By  reflexly  producms  clrouJatory  obauges  in  the  kidney. 
A  close  relation  seems  tu  exii^t  betwii'n  the  dei^per  fiortinna  of  the 
urethra,  the  prostate,  and  the  trigone — the  parts  itpnn  which  openi- 
tions  are  performed — und  the  kidneys.  An  intenst-  hy|jer»>mia  due 
to  init&liini  of  the  uerves  of  these  part^  might  iu  extensively  dis- 
eased orj^nK  lend  to  arrest  of  the  circulattim  anil  death  fn>tn  xupprett- 
sion  t»f  iiriiic. 

'i.  By  extension  of  deoompoaition  from  the  bladder  to  the 
kidneys,  and  irritation  of  the  hitter  hy  septic  product*i.  A»  regnrgi- 
tatum  d(n^  nut  nciriir.  dei-ri'mpusitidn  often  remains  lon^  limited  to  the 
bladih'r.  Kxtension  perliape  lakex  place  along  nipy  mucus  lyi»j»  jls  a 
cord  in  the  opening  of  the  ureter  when  this  hat  beeome  infliiraed  from 

other  c:ill>es. 

The  cbanses  in  the  kidney  \w\  from  the  most  chronic  productive 
inflammation  lo  an  acute  suppurative  proei^Ms. 

Simple  long-continued  increase  of  urinart*  presHun-.  resulting  From 
some  obstruction  to  the  flow  of  urine,  pives  ri«c  to  chronic  renal 
changes,  which  are  chameterizetl  luaiulv  by  more  or  lea^  cellular  inhl- 
tratiouof  the  intertubular  connective  ti(W(U«(''int«rslitial  nephritis"). 
This  cellular  inliltriLtion.  whieh  i:*  exceedingly  irregular  in  its  dislri- 
buiion,  occurs  both  in  the  pyramiiU  and  cortex.     The  iubule»  are  in 

10  pans  found  blocked  with  epithelium,  whilst  in  others  they  are 
^nwted  <^r  obliterated.  The  wall;*  of  the  small  arteries  are  not  thick- 
ened. (Jwing  to  these  changes  the  kidneya  are  Miuiewhat  enlarged, 
the  capmule  \»  slightly  adherent,  the  cut  surface  pater  than  natural, 
and  the  consistetiee  of  the  organs  abtiormiilly  lough.  As  the  proc«w 
advances  the  pyramiiUl  [jortions  graduallv  become  absorhwl.  the 
ahs«jrpticn  commencing  at  the  papiltie.  and  extending  until  ultimately 

'The  viem  bera  expHMecl  ant  in  »ccartlaner  with  th«  Imcbinu  (if  Mkfcu*  Beck  ; 
''Ntplmliti  nnd  I'yeliiU  eonweutiTe  to  . directions  of  the  Irfiwer  Cnnarj'  Traa," 
BtffnUiU  S^flrm  t^  Mviienit,  toL  v. 
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not  only  the  pymmids,  but  also  the  thickened  t*nrtrx,  inav  disuppetir, 
iind  tlie  kidney  be  converted  int<i  h  lar^e  cyst  diviiled  by  fibrous  sept« 
into  sAcciiIi.  If.  on  the  otiier  band,  the  urinary  obstruction  be 
removed,  llie  pryeeswe"  of  iiiflaMiinfttioii  and  absorption  uiay  cease,  and 
tbc  indurated  kidney  will  then  become  eontrueled. 

Ill  otiier  <-a.set«.  when  tlie  iirintiry  obftruvtion  is  associiited  uilli 
infliiinnnnion  ol'ihe  lower  unnury  pibwiigca,  the  process  is  much  more 
acitte,  the  ccllulAr  infiltrntion  of  the  iritertubulur  tissue  is  mueh  more 
Hbiiiidanl,  and  leiicueyte^  uccuratilate  in  certain  situations  in  Mich 
Dumbera  as  to  give  rise  to  abiieesscs  (Fig.   l-So).     The  cortex  of  a 

Fio.  135. 


'^:r 


r-- 


Punrfcnl  KIdnejr.  At  llie  lower  pMn  of  ttir  riniro  UM>i>n  Miv  <i-nii1ai-  InlfllnllbR  of  Ibe 
IntcriiibtiUr  ttMue  nnd  tbe  bloclilniiof  ib<- lufimu-iiti  cpiiiitiium  und  kucoryU*.  Ai  llie 
iipii«-r  |iHt1  llicrc  [*  the  (.'uiiimvurhir  turiiMitlot)  ot  nn  alitn-u.     v  IIIO. 


kidney  in  such  a  case  ie  thickened,  soft,  and  pale  as  compared  vritb 
the  deep-red  pyramids;  its  consistence,  however,  will  vary  with  the 
prewMice  or  abst-nct-  of  chmnic  intershtial  clianpes.  The  capsule 
strips  easily,  often  teiiring  the  stib-ilance  n  little,  and  exp^wing  on  the 
RurPuee  gmujiM  of  yellow  Kpi>lB  usually  not  larjrer  than  a  lentil,  iind 
ent'h  surroumleil  by  a  w\\  rone.  Mnny  of  these  coiitiiin  n  <lnipor  ptts. 
(►n  aeetion.  yellow  streaks  are  (iften  ncen  cxtendinij  from  the  super- 
ficisd  lesionfi  into  the  cortex  ;  others  exist  in  the  pyniniids.  Tlie  pelvt* 
is  generally  intensely  inllamed. 

Klebs  dtsseribed   many  of  the  tubtiles,   even  the  convolutKi.  as 
crammed  with   microrocci.       These  seem  to  turcend  from   the  pelvia 
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along  the  tubules,  iJL»teni]in<r  them  greatly 
tind  Betting  up  initative  uitil  ilcgfiicmtivc 
pru(;««i<e»  aUiii^j;  llit-ir  liiu-  of  pajtsago. 
Wlii'ii  stained  witti  »n  aniline  '.lye  (lie 
appenrniice  nhown  in  Fig.  136,  from  n 
specimen  of  Mr.  Boyd's.  i.s  seen.  It  is 
extremely  prolinI>le  tliiti  lliew  (irgiiiiisms 
arc  the  cause  of  tlip  sup]uin!ition.  Though 
verv  often  the  urine  in  the  pelvis  of  such  '/^il-/ 
kidneys  is  septic,  it  is  not  uuce&aarily  bo. 


Fm.  136. 
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TuBAc.  Nephritis.  .^_. ,, 

Tubal,  parencliymalons,  or  aeulc  ne-  |/,,'9}ii /^.',i.^^B  ^  >!■?,, 
p}iriti.<<  ii>  that  Auhucute  inflammiition  of 
the  kiOney  which  cjii^titutc*  the  more 
acute  fyrms  of  Bright  si  disease — thone 
Vfhich  are  cbaracterizod  by  a  umrc  or 
led»  marked  heginninji,  ncanty  and  highly 
sibuminous  urine,  and  dri>p:<y.  In  i\» 
mon>  advanced  Htuges  it  \*  the  large  kid- 
ney of  ehronic  Bright's  dise-a^t^ 

The  changes  which  lake  place  in  the 
kidncv   have   their  seat  niainlv   in    the     *■„   .    .  y,,         t.    ,       ,    a 

cortex.      They  comprise    inereiLted  vae-  vi  micfwi>rci  »«-.'ndinu  •Iomk  Die 

,     .  I    '         I    .■  ■  .1  taliilv*.  Atrnnxt all QU<-U'l  likiY Kline 

culanty  and    cxudnlKUi    mio  the  urine-   ^^,^  „,,,,  ,,,,„„j.    t,„.^  ^^,„  ^ 

tuho.a.  with  swelling,  and.  later,  probablv  h^vKt^nmsi  iu'cni«i.or(li?|[i*iwr«u«in 

proliferation  of  the  tubular  epithelmm. 

The  pmmitieuee  of  the  vascular  phenomena,  however,  varies  very  eon- 

Biderably  in  different  cases. 

In  the  inwt  acute  ejb>e»  <if  Bright's  diseafle — those  which  arc 
induced  suddenly.  ».s  from  exjxwnre  t'»  <idd — the  vawcnlar  changes  arc 
marked.  In  these  crises  the  contraction  of  ihe  cutaneous  veRHi-U  and 
llie  cheek  to  the  function  of  the  nkin  eauswl  by  l]je  chilling  of  tlic 
aurfacie  lead  to  conHidenible  hypeneraia  of  the  organs*.  There  is 
abundant  cxndation  into  the  uriniMrihrs.  ninny  of  the  capillitrioit  at 
the  same  time  fretjueiitly  ruptnre.  ami  thut  there  is  an  ewaite  of 
blootUeorpuM-les  and  of  licjuor  sanguinis  into  the  tube^  of  (he  cortex ; 
hence  the  bliHKl  and  **hliin4l-r».«ts"  in  the  untie  which  are  wt  charac- 

riatio  of  the  c-arlv  stages  of  those  most  acute  fornu  of  the  diiieujie. 
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In  tliw  stage  the  procow  nmy  quickly  subside,  and,  with  the  f<x»jtitut 
of  some  swvlliug  »ii<)  ilomitnitimti'iri  «if  the  tubular  vpitbvlium.  oo  fur- 
ther altenitiuUft  lukt-  plucf  in  the  kitLocy. 


Pia.  137. 
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TUtMl  Kcphrltl*.  TtM<  MIIIat  rta«ii  (t(  Ihv  pronw.  Uiowliif  Ihc  iwrll! 
ihvUuin  Mill  KiiurfiiuilBllnn-ttniilarit  In  l)i«  iirlri«-lii)irii  In  mme  •  i 
llinn  lu*  kUM  oal  during  tlic  prvpusUon  of  Um  wetlon.    x  aoo. 

In  the  less  ncute  cwws.  ihcue  known  w.  chnmic  llrighi'sdi 
witli   \ta^\i   kiilnuv,   thi-   viucuhir   |thcii<>nionii  are  Inu  marked 
change  in  thv  tubular  vpilheliutn  arr  more 
^_  inent.     The  upilhclial  flvinenia  bvcome  nrol 

^_  ^H^  and  granalar  <FJp.  1ST).     The  jrmaulea,  wk 

^P        ^^^m  are  often  ro  nuintTou»  as  to  occludo  iht  nuelr- 

^^^^  of  the  cell,  are  soluble  in  acetic  add,  and  tb 

^^^^^  differ  frmn  iiiukHulnr  fat.      This  >a  thcc«>ndi>- 

^^^^^         ^      kuowu  a»  "cloudy  fiwelling."      Many  «mall  • 
m^^W      9  ^     also  are  seen  within  the  tuhm.  and  these  ha 
^^W     0  ^  bwTi  «up(ioaed  to  be  the  produota  of  cpi 

proliTeniiioii.     It  in  probable  thalaMneof 
are  thux  produced,  althoujib  the  majority 
be  reganleil  aa  having  eaeapetl  from  ibi*  \ 
thving  to  the§e  ohanfccji  the  tubr«  bt<ciiiue 
lende<1  with  cellular  eletnenta  (Fig.  188). 
In  iMMiiion  to  ibe  cell-fonu-".   many  of  %. 
tubm  alfw  eoutnin   hyaline  rylinden<.  wliirb   are  ronuQOuly  rr»;an9 
as  conniating  of  coagulated  KulMtauccs  which  have 


TOMI  Nvitorllla-K  Ptn- 
%St  Trill''  Tutiv.  itiowliiK 
U»«  kiTiliailUUnn  within 
^!bK  tubr.  Id  lb*  tern  «i>l* 
llhClUl  nlla  irMcb  httv« 
nm|mt  t>  M-an  Ui»  itmnti 
Ijir  (^mtUUun  r4  Ui«  pTul«»- 

w  in 
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m>  By  many  patliulogtsls,  however,  tbis  hyaliuQ  material  is 
{^apposed  to  be  tbe  proiliict  of  n  mucoid  or  some  allicMl  metuinorphosis 
of  iho  fpilhrliiun.  The  rfll-ffimis  (^nutaiiifil  wltliid  tho  tiibcs  adhorp 
l<*  lh\i  byaliiK-  substlauci.'.  iirul  wrnuo  of  tbt?m  aro  washed  away  and 
appear  in  the  urine  as  "epithelial  costs."  A  varying  number  of 
eioigmni  leucocytes  v\m  are  ui^ually  fuuml  arouml  tbe  Maliii^hiiin 
tufbi. 

Tbe  alterations  which  these  changes  produce  in  the  physical  cha- 
racteni  of  the  kidnevfs  vary  atTt^nling  to  ihe  extent  of  the  hyper- 
acmia.  The  or;;iins  uri'  always  ronsitlerubly  increased  in  size  ami 
UK>re  or  lew  abtiayinally  vascular.  The  fji|wiile  Ht'piira(e.H  remlily, 
exposin;^  a  perfectly  smootli  but  vascular  surfiicc.  The  consistence 
i»  dimini^bed.  the  tissue  bre;»king  with  a  soft,  friable  fracture. 
Chi  secii'ju  the  increaw  iu  the  size  of  tbe  organ  i«  setn  lo  be 
principally  due  tn  ibe  increased  thickness  of  the  cortex.  This  is 
either  of  n  reddish-brown  or  of  nn  opaii|Ue-wbite  or  pale-hiiR"  color. 
these  differences  dependiuf^  upon  tbe  relative  proportion  of  blood 
and  iif  acrumnbited  iiiinitubiihir  cleiiienu*.  .Mlbougb  in  the  eiir- 
liest  eiaf;e  of  tbe  ino:*t  acute  formi*  of  tbe  disea-se  the  color  is  redder 
than  iiatuml,  it  usually  hertnucs  psde  anil  opaijue.  This  is  owing 
to  tbe  swollirij;  of  the  epitlielial  oleinenfc*  and  to  the  acru mutation  in 
the  cortical  tubes.  The  blotxl  becomes  cxpix-ssed  from  the  inter- 
tubul«r  vessels,  and  bence  the  increased  va.«cularity  is  nioBt  evi- 
dent in  the  Malpigbiiin  corpuscles,  benenth  the  capsule,  and  in  the 
pyramidal  jiortion.<i  of  the  organ.  The  Malpighiaii  corpuscles  ManJ 
out  iu  pnjLiiinent  re<l  point».  and  the  pyr':niiiilnl  cones  are  of  a  dee|)- 
red  color,  tbua  contnifling  stwngly  with  ibe  piUe.  o|m<iue  cortex. 

The  termination  of  tbe  process  varies.  The  increased  vascularity 
ftsd  epithelial  change  may.  as  already  Mated,  nuhnide.  nnd.  tbe  iiiUnin- 
matory  product*  paisiUji  away  in  tbe  urine,  the  oi-gim  gradually  n'lurnji 
to  il«  normal  condition.  In  other  ca^es  the  disease  continues,  and, 
although  ihu  vii.><'u]arily  dimini^b4>s.  tbe  vitality  of  die  epithelial 
clomcuts  becomes  ««  much  ini|»aired  lliai  they  undergo  retrfigres«ive 
change*!.  The  celU  then  continue  to  rnme  away  with  the  tirine. 
adherent  to  tbe  casta,  but  iuKtead  of  presenting  a  swollen  granular 
appearance,  as  in  the  earlier  stage  of  tbe  disease,  they  contain  molecu- 
lar fat.  This  fat  gniiluHll)'  inerearics  in  amount  as  the  degeneniliou 
proceeds,  until  uliimnti-ly  tbe  cella  are  de^iraycd  and  it  appeurt  as 
free  niolei'ules  ami  gninidcT'  on  ibe  tulnvcasls. 

Tbia  fatty  degeneration  of  tbe  vjiitbelium  i»  attended  by  correspond- 
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ing  cbuiiiece  in  llie  a|>penrAi)ce  of  the  orpin.  'Die  retltiom  tliiiiitii»ht4 
ttiiil  tho  Malpighian  cur}iu!fcl«f  are  less  proinJiKiit.  The  viibrftrol 
)rtex  preMMiLt  a  yi-Ui)wis)i-«Iiiii-  titi)£i>  slutlilinl  uiili  iiiinuu*  Vfllonflt 
iks.  This  is  owing  ii»  iho  jirvsonce  u(  Cut  in  iliv  tiitit-s  tif  the  n-r- 
lex-  Tlitit  futty  jita^.  if  onlv  itlightiv  advAiK-rtl.  mav  iiniloubietllT 
pass  «i IT.  Thf  ilcjienemlf  cells  mv  cwiTied  nwiiv  hy  tho  iiriinf;  fruio 
tJiosp  wliti'h  rt-uiairi  in  the  lubt,-^  thu  fat  i»  pmhahlji-  |Niniullv  uhwirlinL 
the  riinigrude  prooese  gradunlly  ceases,  and  ihi^  <»rgun  rpiums  u 
nearly  its  normal  size  anri  rnndition.  In  other  cawif  the  ilcgencfmikri 
conilhucA.  ami.  owjnj;  to  the  los^  of  opithcliuu).  th«  kidney  hrrontt 
somewhat  dimini^hei)  in  tthe.  T\m  aimphy.  howi>vrr,  I  hrliwe  uen 
occurs  without  {.'hanger  in  ihi>  jtit«-rtubiilnr  »»nniTlire  tixsnc. 

When  the  inflammatory  proci'SK  is  of  lotigtT  dnraiion.  or  mhm  ih* 
kidnrvK  an-  tho  ^eal^  <if  repcait'd  utliirkK  of  Miilinciiiv  tnllnninmtinli 
f/ir  iiilertubtdar  cvnnvvtivt  ti$$ur  inranattij/  ixcomf$  inmlrtd.  Thi 
ti«8ue  hecomcit  infiltnited  with  Mnnll  c«'ll.s  whii-li  ulliiuulely  tend  t- 
fbrm  a  fihrillatei)  t>trui-turf  (Fig.  Vi\*).  The  new  inlrrluUuhir  f^rxmc 
may  gradually  incmuc,  and  fui  lt;A4l  to  more  nr  le»  irref*ular  atrtti^ 
of  ihi*  organ.  :«iich  aa  will  ho  ilf^'rihi*d  as  occiirrint*  in  inK-miiti:: 
neplihlui.      (Sec  "lutcntitial  NcplirtUs.")      In   uUiur  casv^   dear 


I ." ' 


ttWA   Pimii'<n»riU»r*>v.iU  Bimiitj*.  Ki<]iii-Tkl«fs»:  npmtm 

_,_ lb:  UMMaon.  th»«liK.in  ■•tdliKin  U>  tkc  liMmUiUiUr  rlMHua.  Om- 

itwHoa»tlke  InttrtulMitar  fa«in*cilT*  tmn*.    ^  V» 

aes   bcforr  any   niarktHl   almphy   hao  taktn   place,   and   tlina    '^•'•' 
'organ  may  n-niain  smooth  iiml  larnt-  lo  the  i4*nninaiion  fif  the  dbr^^^"* 
The  inirrtuhulor  growth  io  K»iuetiuic:i  founil  Uiickly  Htttddvd  wills  te*'.^ 
lales. 
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SCARLATINAL  NEPHRITIS.— The  chnngoa  which  Iftke  pliice 
ill  ihe  kirlnc'V  in  scarli»liiij»  were  formerly  regarded  as  precisely 
e^iiuilar  to  thtme  whicli  huvt-  bovii  Ju»t  Utiscribed  a»  tubal  nvphrttjif. 
Kevcnt  inviMli^atioiig.  bowcvt^r,  ^bllVl  that  ibw  view  rei|uircit  cnneiil- 
^rable  modification.  It  liiun  lung  heen  known  that  in  HCArlMtiiia  chews 
a>«otDetini«»  occur  in  whieh  the  kidney -ehanjje  tliffcrs  fTOiu  the  type  of 
<j)rilinary  acute  nephritis;  anil  such  tiiM's  Luve  been  ilescriheU  liy 
J'ffif.  Klehii  a»  fflomerulo-Dephritia.  It  is  mainly,  however,  owing 
to  the  more  recent  researches  of  Ur.  Klein  tli;ul  any  cxuel  knowledge 
<if  the  s<^arlatinnl  kidney  exists.'  The  changes  a-t  descrihed  by  i>r. 
liCk-itt  toar  he  lhu«  brietty  summarized  : 

The  earliest  chtingcs,  those  i>ccurrttig  during  the  lintt  week  of  the 
cliseasc,  compriM' — 

1.  Inoreaiie  of  the  nuclei  covering;  the  jjjlonieruli  of  the  Malpighinn 
oorpuscle*. 

2.  Hyiilinc  dejieneralion  uf  the  elastic  tiitinin  of  minute  nrlerics, 
«spcrinlly  of  the  aflereut  arterioles  of  the  Malpighian  corpuscles. 
n'hifi  change  protlrnvn  n  HwcUing  of  the  intimn,  m  a.<t  in  some  pIncpH 
■*o  cause  a  distinct  narrowing  of  the  lumen  of  the  vessel.  The 
«^|)illarie«  of  the  Malpighian  corpuscles  are  in  parts  altered  in  the 
^lame  way.  in  consequence  uf  which  many  of  them  become  impcr^ 
xneitblf. 

These  markeil  and  early  chanties  in  the  Matpighiun  curpuBcles  are 
important.  n&  helping  to  explain  those  ca:>ea  occiL«ionally  met  with  in 
^mihich  death  ntTCitrs  fmni  anuria  iind  unt^niia.  and  no  fntarrhal  or 
'CDtiicr  oonspicuouH  alterations  are  fouml  in  the  kidneys. 

tf.  Midtiplicatinn  nf  the  nuclei  of  the  muscular  coat  of  the  minute 
^Uteries,  and  a  corresponding  iucniise  iu  tlie  thickness  of  the  wulla 
^Df  these  vessels. 

4.  Cloudy  swelling  of  the  epithelium  in  the  convrtlutnl  tuhc:^,  with 
'Xnultt plication  of  the  epithelial  nuclei.  Granular  matter,  and  even 
Hood,  may  al»u  be  found  in  the  tubes  and  in  the  cavity  of  Bowman'ti 
capsules.  Therfe  parenchymatous  changes  arc  in  the  early  stages  of 
Vk«  diAcase  but  little  marked. 

The  latf'r  changes,  those  occurring  after  the  first  week,  consist 
in — 

h.  A  cellular  infiltnitton  of  the  intertubular  connective  tiiwue  of 

the  cortex  (interstitial  nephritis),  together  with  an   increase  in  the 

'"The  Anntomi<^I  f'linnues  of  the  Kidney  btk)  oifier  Orsans  in  SiiirUUna  of 
^fan,"  liy  Dr.  KIciit.  '/WrNc,  /Ir/A    .NW.   />-.nr/,  IsT",  vol.  Kiviii. 


epitlipliil  chuiga  and  »  croMilinj;  of  tbc  tabee  villi  small  roaiwl 
(luutiKytcit).     Tlir  cellular  iitfiltrntiou  cimitiifiin-s  anmtiU  the 
vu-Ncnlar  Irunkn,  wlit-nce  it  5pr[!a(i>«  rnpiitlv  intu  the  haavs  of  the  prn- 
miila,  nnd  cjipt-cialK  into  tlie  cortox.      Aa  it  incre*Mc  ilic  e|MtfarliBnri 
iilt(lcr}£(tc^   fatty  de^zenemtion  ulir]   lUv  uriui'-tulw«  [p^duallv  \ttc** 
<>t»litvraltf<l. 

iNTEBSTrriAL  Nbpuritis. 

Interstitial  or  clironic  ni'[lin(iH  i*  oliuniL'tLTixcfl  Ux  a  (rraflitEt.« 
incrvaite  of  ilie  cnnniHTtivc  tiwitie  of  tlio  kidney  and  l>y  utrupliv  »t^' 
tbc  tubular  atniuturas.  Tlitu,  ut  haa  been  two.  uocura  in  llm  m"rv— 
advancwl  stages  of  tubal  nephritis  (see  V'lji.  131>),  in  -— -'-T-nn^ 
iicpliriiiK,  and  also  ax  a  rpMili  of  olwttriictiun  in  the  lowrr  orinar^- 
paangce.  Hut  it  i»  most  frei^uent.  and  conMitutra  the  mriU  praiiuv 
nent  ftructuml  clinii);<-.  in  iliat  ruot'i  L-hronic  variety  uf  BrijthtV  dv3£ 
easu  wUicli  i»  kim^in  as  vlirutiic  Rrigbt'ft  diii«b<f  uiih  (-oninirii-*!  Itif-a 

Pifi.  ItO. 


W'i 


.:':0 


InwMHtal  SitliriUii.  Tbc  wriitr  w«i-  uf  the  vntvtm.  thtmint  *a*  f  lluhr  twWwnmi 
Uif  lntrTtulHilarn>nn«Tlln>tlMUe.  Tbe  «|4tlMltBW  bft*  Ullvn  ualnf  totoa  MritWtuaMI 
liK  thr  |.n-twraU(>n  of  Ibr  wcilou.     <  Vt, 


ney,  and  »bieh  i»  cltancterited  (dlnically  liy  inxidion*  or«»t'i,  iuc-na» 
wcretion  of  urine,  with  the  al>i«cn<-<>  Ix^tli  of  marki'^l  albuminuria 
of  dropRv.     Il  niiiHt.  Imwever.  bo  directly  iiiidiT«lood  tliai  iw  linr 
dcmarration  is  to  be  drawn  liistoloj;! rally  belwwn  i'h/.t-  and  iftt 
tubular  elian];e«,  or  elinirnUy  Wtwren   the  twn  rarirlini  n(  Rrt;*hl 
dJMsase.      Intvrtubtdsr  chuo^t^  arc  nioAt  marked  a»  the  malt 
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l«ng-«ontiuuwl  irrilatiuii.  and  ibuy  lliwufyre  cuiiiititule  the  prominent 
lii^lological  fi.'nturL'  in   ihe  most  cbronie  fornix  of  ihii*  di^oose. 

In  these  mo^t  ciminic  viu^p»  the  changes  in  the  kidneys,  being  ho 
exceedingly  gradual  it)  their  ousel,  we  oot  preceded  hy  any  marked 
vttsculur  phenomena  or  by  any  altt.'r&tloa'<  in  tho  IilIjuIht  cpitlieliuni. 
The  fiTH  fhiin}^u  np|K?ar»  tu  lHl^^i^l  in  miuc  ct^lliihid-  iiililiniiiou  \}\'  llie 
jmenubular  connective  tisaue  (Fig.  18!>):  bur  usually,  owing  to  the 
dironieity  of  the  finH-oAs.  th^^  <'e)U  an-  not  numc-rons.     The  cortical 


Kto.  H1. 


.^^iSKt7. 


InMnoltltl  Xeplirllb.    AusiIvhiuvI  ujikl' •.)  Uh' 
•llta  tbdrrnnulvanil  Any  (1AI>rl->  wliiili  n.-^li  rix 


■  iioMiiiit  iti"  lulerlubulMr  IImup. 


portion  of  the  kidney  is  prinripully  involved,  iind  nlthou^rh  licre 
iho  chnnfTP  \%  more  or  1(^**  jjeneral,  the  new  growth  im  more  ahimdant 
in  m>mv  purtu  than  in  atlit-rs.  being  ii;«nal]y  uicwl  *o  aruuuil  the  M«l- 
plghiari  bodies  anrl  in  rlie  neighlMtrliood  of  the  ca|isulc.  with  which 
it  ih  ulu^cly  united.  In  this  stage  the  liil)es  and  iheir  ejiiihcliuin  am 
on^-n  itnaffif'tet]. 

Fn  the  e:irly  ittjige  the  Itidney  mny  be  of  natural  size.  Ihe  eapsnle 
itfuiilly  seiiuriiies  lests  readily  lliiiii  in  bi-alth,  luid  the  siirfaee  of  ilie 
organ  is  i)Iif;htly  granular.  On  ecction,  the  itirtieal  t<uhHtance  is  in 
WHDC  cnwj*  piiler,  in  others  redder,  than  natural.  The  eut  ^urfnee 
kIdo  lookn  ohsciirclv  granular,  aiid  the  conwi^tence  of  the  kidney  i* 
UHUwIIy  »Iigfatly  dense  and  tough.  Am  the  procww  advaneen  the 
Inliular  siructnrcs  gradually  atmphy.  Tln»  \^  pmbiibly  mainly  (/wing 
to  the  pressure  exerei.'»eil  by  thf  intcrlubuhir  growth  and  to  the 
cioiricial  contraction  which  it  iinilergoos.     The  atrophy  consequent- 
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I7  is  not  uniform,  but !«  more  marked  ia  Bome  part^  tliaii  in  others. 
'i'bc  lubfs  are  now  IVmml  in  iniiriy  parta  (limiiiishfil  in  t^izt;  or  coin* 
'  pletfly  tiljlitcnitfd,  v,\\\\»\  in  otliL-rH  tln\v  are  irregularly  'lilated  ami 
filk-ti  with  degenurole  epithelial  products.  Their  walls  are  usutUl^ 
tliii'kent'il.  As  the  :iiropliv  pnicvfls,  the  interttihuhii-  linsue  thii^ 
becomes  iningled  with  thv  gninular  niiil  i'atty  (k-bns  wliifh  rciitilt* 
froiri  the  rvti-ograde  prtMicss  [y\^.  141).  The  .Malpighinn  liodiw 
bccouiv  approxinmUHJ  ami  the  wcrtting  structure  tliroughoul  lai^ 

>'iri.  142. 


^^■%; 


;'c> 


MMlMftl  K4^rltK    A  very  ajlvunci-il  ^Iniic  of  tlir  rrnci-M.  «h<iwliiK  ihr  larsr  unnunt  ol 
IfiuaboraMrn  thr  lulK'not  Ihi-mrli'i  Kiiil  Ui<-  t'it<?ii»hi-  nlrupby  of  ibi-  lubn.    Tbt;  •!«■§«■■)• 
vnlv  ^rpltlivlliim  wblcl]  «■■  cviiliilncd  lu  kiiiic  of  tbe  tubt*  bu  AiUvn  vul  tn  Oiv  prvpaiaUcio 
of  tin;  Rcrlli>n.    X  I'lO, 

tnitrts  of  till'  kidiipy  in  de«trr>yeEl  (FIfi.  142).  The  irrepilar  pressure 
exiTciaed  by  tW  new  (jri>wth  gives  rise  also  to  the  fonnntion  of  cysis. 
These  originate  partly  in  llu^  Malpifthinn  capsule*  and  portly  in  the 
urine-tubes.  Hic  lalltr  beccnuirt^r  irregularly  r]ilaie<l. 

Tlie  small  arteries  uf  the  kidiivy  alrto  uuder^^)  iuifiortaal  alteratioiw. 
These  were  first  deseribed  by  Dr.  JohlLson.  l>r.  Johnson  sinlut  that 
the  wall.i  of  these  vessels  are  thirkened.  owing  to  hypertrophy  of  their 
circularniimeular  fibrw;  thix  change  is  well  reprewutfd  in  the  accom- 
panying drawiog  (Fig.  1413).  The  external  fibi-ous  coat  of  the  vessel 
is  alH}  tliirkened.  and  it  HpiH'iirs  tu  hf.  eoutinunus  ivith  the  now  inter- 
tubular  ti.«8Uc.  This  thickening  of  tlie  external  coat  has  been  ppecially 
insiBtwl  upon  by  Sir  W.  (lull  and  Dr.  Suittin.  I  have  nftually  found 
it  aASOriated  ^iilli  the  mitscidar  hvpertrnpiiy  which  i*  nndoubiedly 
the  tuost  prominent  ittruvtunil  change.  Similar  changed  occur  in  th« 
VMsels  of  other  \«ir\». 
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substanoo.  The  !<iipL>Hicia]  vessels  nrc  seen  uiittniy  tnarkt^l  in  tW 
depivssioiis  botwtfti  the  gmmiliitjotiu.  Tli«  t-ortex  is  imigh  ami 
fifjrouH,  (if  a  rt'ildi^h.  j-i'llowi».li-^niv  or  buff  cobir.  iiiottleil  niili  vx'ilow 
t^tit'aks  im<l  jMkti'bes  :  ami  u.'«iiiilly  iiiimeroiix  s^maW  cvitlrt  ure  tli:!<tribiite«l 
ihroii^lioul  it.  Caleurpous  iU'ihwiu  iilsn  nre  sometimes  seen  as  while 
streaks  between  the  tube*  of  the  iivmirtidx. 


CHAPTKn    XLTV. 

mPLAMMATION  OF  THE  LUNGS. 

I.T  thrt  litnps  inflammatory  pmresfios  eomprisc  iho  thrw*  foll«win|r 
prineipal  varieties:  croupous,  broncho-  or  catarrhal,  and  ohrotlie 
nr  interstitial  pmHiutmuu-  iif  ibtse.  the  foniier  Meenrs  as  an  inde- 
peiiih-iit  iiffeelion.  «liere>is  the  two  liilter  are  ui^ually  ibe  result  of  como 
iiiitecetlent  bronchial  or  piihnoiinry  inilmiiuiation. 


Acute,  OBOupons,  or  Lobar  Pnettmonia. 

Acute  pneumonia  is  .-in  inllaniinatmii  of  tlie  {KU'envliyniu  of  the 
luu^%  k'uiliii;^  to  the  solidifiuuliou  of  u  eoiiKidemblu  area  of  the  urj^au — 
ii]>iiii  one  Ktile  only,  tu*  a  rnlc,  and  qhuuIIv  the  right.  The  irritatii 
seems  to  reach  the  Iimj;  from  the  hl*««l — ul  least  the  mi>rhi(l  anatomy 
lemljn  no  itiipport  lu  exteiisiou  of  the  i u Ham i nation  by  the  bronclit — 
and  to  ututieaii  tnllaniniation  trhieb  extends  by  eoiitinuily  of  ti»ue 
from  the  priitmry  foeus.  This  in  the  f^reat  luajtti-ity  of  uaacs  ti^  in  the 
lower  lid)*' — nsnally  Uh  tower  purl,  whetiee  spivad  upward  occurs — 
hilt  the  diseaiie  may  begin  at  any  point  and  extend  in  any  direction, 
the  hi^rher  points  of  the  luDg  beiuji;  rarer  than  the  lower  A  lobe 
Way  he  i«rinini.U'ly  luapiwd  out  f "  hibar  ").  but  ofleu  its  limits  are  not 
readied,  or,  a^niii,  they  are  overstepped. 

The  long  infliimniHtion  is  always  aeconi|)anied  hy  inflammation  nf 
llie  ]denni  over  the  inflamed  area,  tmd  sometimes  the  infection  xprend* 
to  the  pentonuuni  and  |K>riejinliiini :  the  hi-Driehial  ^hind»  are  iuHauicii 
and  Kwoilen :  mraiKionally.  too.  acute  .seeoiulary  meningitis  ari5et<  in 
the  coursf  of  the  disea.sc,  the  etiology  beinj;  a*  yet  unknown.  The 
disease  is  uccomputiied  by  hifrh  fever,  of  which  it  i>*  uncertain  whether 
it  i^  primary  or  ^eeoudai'v,  begiiiiiiug  usually  with  a  sudden  rise  and 
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narked  initial  Kviiiptonis  anri  cmliu^  h\  crisis ;  clnuUj  swelling  of 
•crgnns  reBulb<.  Oeiith  wlu-n  it  occiira  oeems  bo  be  due  to  i-:iriliiic 
JIulure  iniliiL-eil  by  gcniTal  poisoiiiiijr. 

ETIOLOGY. — Tbis  tlij'ejwe  w««  fomicrlir  nttribiitrd  in  tlie  ttction 

■«if  foM,  to  a  "chill,"  iukI  in  t--ertiiii!  foi'^tf  ilic  origiti  of  the  (list'iiJ'r  in 

-«oiinfctioii  with  ex[H)!iiiire  to  cold  nnil  damp  ik  ver}"  striking.      It  is. 

Jiuwover,  impckssible.  even  in  thetto  instanceii,  tA  regard  raid  a»  more 

4bun  a  predisposiu;;  ciiusv,  fur  exjHisure  to  uold   is  alleged  ii»  :i  cause 

in   onl^'  a  small   niiiioritT  of  ihc  vu^ca.     Moreover,  it  is  i<aid  lo    be 

<inlr  slightly  morn  i'lminion  in  men   than  in  wmiicn,  and  not  to  Kpe- 

«ia|lv  affect  tlioac  classc'*  i>f  men  who  arc  nuu-b  cxpo:*eii  to  virifisitmles 

of  weather.      La.stly.  pneuniotiiu  cHnnol    be  prodnced  by  exposure  to 

cold  or  by  the  inBietiitn  ti|Hiii  ibc  lun;!  uf  a  tncehunical  or  elieinical 

injury.     Similarly,  depressed    heahli    tt<;  only  n  prcdlspoiin;^   cause, 

typieally  benlthy  people  being  not  unconnnonly  affocred,  and  »ome- 

tiiucF>  with  a  iiital  rt-ault.      Ajjain.  when  compared  willi  n  cold-wejitlier 

diifcaso  like  bronchitis,  pneumonia  is  found   to  reach  it«  maxiinum 

and  niiiiiiiiuni  iit   iliflferciii.  [iin<!s  froui  bronchitis. 

In  tbc  prei^ent  ^tnle  of  our  knowledge  wc  should  naturally  expect 
to  5n(l  the  cause  of  a  diM-'ase  sucb  a«  pneumonin  iu  an  organism. 
»[wcially  when  we  know  tliiit.  wbiisi  there  is  not  the  ieaHt  evidence 
of  <>onla):iou^nc>M,  in  KOine  yuai's  it  is  m)  prevaleni  lus  to  hv.  pniccir^illy 
«|iideinic.  that  tiniall  ontbrenks  occasionally  occur  in  wanU.  prison^*, 
4>te.,  and  tbat  it  U  sometimes  entleniic  in  a  hr>ii<te,  attnekitig  different 
(wople  in  it  fmin  time  lo  time.  Viirious  olwerverK  have  deweribed 
orgauisms  as  eliaruetcri.'itii:  of  the  di.sca.sc,  but  none  has  yet  been 
proved  to  bear  a  caiiHal  i-ehitionship  lo  it.  (See  cbnpter  on  "  Vego- 
talile  Para-sitc*."!  Il  isdoithtfol  whether  all  ciwcji  of  priiiiarv  acute 
pnemuonia  are  due  lo  ■uie  and  the  fisaiuc  piifasile(\Veich!<ellMi.um);  and 
it  is  Btili  more  doulill'ul  wliether  t^ei^mdary  acute  pneumonia,  arising 
in  the  ouunif  of  i^nrh  di.sen.ie.t  a.-<  tvphoiil  or  erri«ipela.t.  nlwn}-»  ovca 
its  urigin   to  tbc  .<«amc  orfjanism. 

Thediiiease  is  variably  reganled  ao  an  infective  inflammation  of  the 
lung,  as  eryMipela*  i?  nf  the  akiii — llic  fever  being  secondary  to  the 
inflammation  and  due  lo  the  passage  into  the  blood  of  pyrogettous  fer- 
luentrf — or  a-H  a  general  infective  discji.M*  (an  acute  specific  fever),  of 
which  the  lung-tnllanimatiou  in  the  elmnicteruitic  local  lefion,  aniUo- 
gous  lo  ibe  nish  and  throat  of  jtcnrlntinu.  The  "lypieul"  eouree  of 
till'  furer.  ending  usmilly  in  it  cHfiis  between  the  fiiUi  and  eighth  days. 
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nntl  the  ahsence  nf  any  constnnt  relation  between  the  ext«nt  of  tk(. 
locnl    iitflanimntiiin    and    tlie    ititeiioity   of   the    fever,    aiv    iidirrallr 
rej^tlcfl  a»  hvUijt  in  favor  of  ilie  latter  view.      The  e«sviitml  tliffer*  - 
enco  heiwcen  the  two  viewH  wonM  xeem  lo  be  that  the  blotNl  is  iofrrted  f 
fnim  the  lun^  a«*rori)in);  to  the  firitt,  wliiUt  jn  the  MfonU  the  irrtiant 
reaches  the  luti^  fniiii  ihe  blood,  having  entered  iierha|is  llifvagh  tbc  ■ 
niiuieuliiry  niuosa.  f 

i'neumoiUH  i»  ani-ti  nwurrent  in  a  (terMin  who  hits  once  5uAcml 
fVom  it. 


MORBID  ANATOMY.  —  The  IochI  procea»  t»  cbanictvrited  bjr 
intenhe  intlniiiiiinlory  liypenriiiia  of  the  liin^.  nnri  by  the  exudation 
of  a  hiTfie  (unounl  of  cou^^uhible  mnterinl  into  tlit-  tioUiionary  ttMne. 
It  i»  termeil  " croiii<oii)i "  by  the  Gonii«u»,  from  the  !iii|i|io)'ed  rr^cm- 
bluncc  of  the  bi^tlologteul  proceM  lo  ibat  of  croup.  The  trrtn  "lob«r" 
is  appiieil  (o  it  bucauite  it  altno»l  invariably  aOcrtx  iin  rxtcu#ive  por- 
tion of  the  tun;;.  The  proves  is  cotiiniotily  dewribetl  ai*  consistin);  of 
llirecstageMt  iHt.  that  of  enffor^ment;  '2ti,  that  of  red  bepiitiaft> 
tion ;   and  'M,  that  of  ffrny  hepatisatioQ. 

In  the//V  Mage,  that  of  enirorfremeiit.  Ihe  lan^  becotuea  exceed- 
ingly raseuUr.  the  chnnj^ea  in  the  bhxxl-reiuu-lt*  and  cirmlatiim  lieinit 
sncb  aa  have  been  ah-cady  deiieribcd  &»  vhoraeioristio  of  inflainmniinD. 
The  oi^n  \»  of  a  •Inrk-reit  color,  its  specific  gravity  ami  abMihiii* 
weight  are  increa»'4l.  itn  elasticity  io  diminixbetl.  it  it<  lew  cn>pit«nt 
and  mon"  friiible  than  niitnm).  and  pits  u|>oii  preimnre.  Itn  eal  mr- 
faei*  yields  a  reildi^h.   fmthv.   leimrintiK  li^jiiid. 

In  the  atvoHii  <<ii)^*.  that  of  red  hepatlBatlon,  tbi>rt>  if  aii  extiiU- 
tion  of  ti'inor  xangninis  and  migralion  of  bhtod-corpneclua  Into  tb« 
pMimnn»r\-  tuume.  SMnne  of  (he  veK-teln  may  abvi  niplnre.  and  ibiiii 
Kinall  extmvaMUioQl  occar  The  exudnl  li(|uid-'i  coagulate  Mtitbin  the 
ntr-voet«leH  and  terminal  branch iolco.  the  eonpiluni  enclo«ing  immrnMi* 
white  and  »oiiie  ri'il  blcKnU-oiiiu-ti-Iiai,  the  hing-tlvme  being  cxccptioD- 
ally  rii-b  in  cajiillanc!*  (p.  24H)  (,Fig.  14o).  It  is,  utaltil  by  wmr  lirr- 
man  pnthologiaia  that  the  cnagiilum  is  in  part  proiluctil  by  e«rtaiii 
I'bangr*  in  the  epithelium,  like  those  believeil  to  occur  in  <*ro<i|i 
(p.  271).  Tlif  bing  1)1  tioH  miu'b  hcMvivr  tlmn  in  the  preeetlingttagc*, 
and  is  inL-retuK.i|  in  Hixe.  »o  a«  to  be  often  marketl  by  the  riba.  Tbo 
plenrn  over  tbi>  intlamc^l  lobe  in  covenil  uith  lymph  and  bnljEed  ont 
bv  xHrlling  of  the  lung  beiienlh.  the  dark  piir|dr  odor  of  «bit^ 
viatble  through.      It  lA  quite  .4olid,  sinkn  in  vtater,  and  cantkot  be  ar 
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ficially  inllatod.  It  Join's  nut  ci-epiutv  uihUt  tlie  liii^orx,  and  is 
rt'timrkablv  friabU',  brwikiiifi  down  remlily  with  n  soft  granular  Irac- 
ture.  The  cut  sm-facp  hiLf  a,  lunrkoJly  graiiiilnr  aiipciininfr.  juh-h 
especiallv  w]i*;ii  llio  ti^ue  U  lorn.  Tin*  is*  (jwiiij;  to  tlie  plugs  <if 
co!i>riiIaie(l  t:xmlatio]i-iuatler  whiuU  fill  tie  alvt-yli  projecting  from 
thcni.  TliiTi'  is  Til)  Lobiilalitin  of  i\w  iiiiir;!iii  of  liw  iii6tiiiu'(l  iirni, 
no  oiill^'ilig  niwinosi'  uodiilcs  or  otbiT  imliciition  ol*  iiill-ctioii  -jiivatl- 
ing  by  tbe  bronchi.     The  color  is  of  a  liark  redtliah-brown,  often 

Fio.  1«. 


^ 


Cnmp»w  I*nvuiiiuiiln,  Rv'l  bcpailiailon.,  ibuwliu;  the  fltirlni'io  i'iai)ciiliiiu  In  mmnt  ibo 
fiUlnianarir  »lvii<li,  cnrlmilnfc  wltltln  It*  mcst)«i  numrroiu  kucDryK-v  which  an-  •lrp*>I)r 
(uMBIDcnelng  ti>  uni1crg<'  t""i  ntvimiKiriiliiuiU  A  b'U'  Icui'iK-yU-a  urr  (MD  aliu  un  Ibr  sliriH 
lar  wftlb.  Mill  ihi;  AlvculJir  uiililNUum  !•■  -w-<>ll('ii  nnil  mraunliir.    k  Wi 

here  and  tbere  pawinjr  into  gray.  Thin  admixture  with  gray  some- 
limeagivcsamarlili'i]  !i|h[H'uniii«-.  Tbe  ixhI  color  is  *Iiie chiefly  in  vajicu- 
Ur  eHjforwement,  but  pnrtly  to  extraviisatwl  red  corjHLwleJ*.  TKniii;i;h- 
out  thi<(  }tti%jtc  tlit-H'  :t[>|H-Hn(  to  ho  but  Hltle  ullerntioii  either  in  the 
ulvtwiar  wall:^  (jr  iii  (be  alveolnr  e|>i(i>eliiiiii.     Un  ibu  furiiifr  are  uftea 
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set'n  a  fev  loiicocytew,  anil  the  Iwlter  i*  tisuallv  swollcu  nnil  granular 
(Fig.  I4i>).  TIic  plourji  trovt-riiif;  the  solid  ]im|^  alwii^pT,)  partidpafaM 
uiure  or  less  in  tlic  iiiliuiiimntorv  prouusH.  It  \»  optL(|UC.  bvpencmic, 
aud  cuateil  witli  Iriiipli. 


Fia.  140. 


•UtDsnu  wfllilii  out- i.>r  tht?  iiiiliiKitinry  Hitviill,  wIiIl'Ii  In  ■viiii*f  |uirU  tmve  nwloixuii*  bikJi 
eswOGtve  (Hlly  tlncentraaon  Ibat  iti«lr  dlMlncllVu  ouitlnvs  aro  no  IcnigvT  vti'lMr.     •  an. 

The  tliir.'l  stage,  tlaat  of  gray  hepatization.  i«  characterized  by  a 
conliiiuaiii'c  in  llio  oiui^mtiuii  i»('  Il'iicocvIcs  ami  by  more  nmrkcd 
changes  in  the  epitheliimi.  Tlic  while  hIon(i-ror[)iiM<'lee  <v>ntiQUc  lo 
escape  fmni  the  vi-s>n']!<.  their  niiinhcr  within  the  nireiili  pradiinlW 
inerea^iii)^.  The  epithelial  c-t-lU  liniiij^  x\w  alveolar  wjills  hecwuie  tnun* 
swollen  and  pniniihir.  mid  the  wfills  thcmfelvci*  Ihwoidc  more  or  lesci 
inRllrnteil  with  h-iirocvtes.  The  walls  and  tli*>  coiitenr-t  of  the  alvt^vli 
now  assume  a  uuifonu  appeunuice  and  the  jj;ninular  look  of  the  rod 
Ktngf*  in  loHt  (Fig.  145).  The  (ihrinous  muieriul  next  dtsintegrutcs, 
and  the  white  cells  rapidly  nn<ler;ro  fiitty  rhiiiiges.  whilst  the  red  are 
decolorized:  so  that.  ai»  iisunlly  siH-n.  the  alveoli  arc  filUsl  wilh  pamt- 
lar  ol«i»eiit«  which  in  many  pnrts  Imve  hwtt  their  dit*tinctive  outline* 
(Fi^.  146).  OcciiBionally.  when  \h\»  otage  im  uniusually  advoncci).  the 
ftlvcdhir  walls  riiiiy  he  fuiinil  liere  an'I  there  jwirtiiiUy  d*'stmye«l.  The 
weight,  density,  and  Jrialiilily  of  the  lung  now  hecouie  even  ffttMer 
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iWfti  in  the  stttge  of  red  liepatiza^ion,  alUtuugli  iliu  granular  aspect  nl' 
tlie  cut  surfiici.*  b  iiiucli  le»«  iimrkcd.  The  tist^ne  x'^  now  quite  soft  and 
ptilpv  anil  ft  piiriforin  liquid  exudes  frftni  \t»  rut  surfiice.  The  uio!4t 
DnjiuinuEil  Ivaliiro,  liowever.  ii^  tlie  altemtioti  wliirh  lake!«  plnce  in  the 
color  of  the  organ.  Tili^  giiutua])^-  chai)g(>»  from  a  dark  reddish- 
broirn  to  a  •.'my  <ir  ^c-llowiah'wliitc,  usuully  uiitrlilcd  by  the  now  vis- 
ible pigment- bearing  conne(;tiv(r-ii!s.sitt'  inictH  iiflLc  lung.  The  pallor 
is  owing  pArtIv  to  the  futty  degenenttion  which  Lhc  latter  have  under- 
gone, an<l  partly  to  the  pressure  ext-i\-isi-ii  iipon  lln-  Mood-vewels  by 
the  exuded  rtubstiinaw  and  uewly-fomicd  celk;  bui,  u."  Kindfleiseh 
has  shown  that  it  i.s  »lwayti  ^^y  to  injeet  tlie  v««ndit.  it  would  seem 
likely  that  a  gond  deal  of  tlic  pitHor  is  <luc  to  poat-iiinrtein  expressiun 
of  blood.  The  ctage  of  gray  bepatixatifin.  when  fur  advaueed.  has 
beeo  icrmcd  "ftU)i|nirntion  or  purulent  iiifiltnition  of  the  liinv,' 

Altiiough  these  liireo  Hinges  of  the  jiiieiiirianic  proccatt  have  been 
dewribed  as  succeeding  one  another  in  orderly  Buceession,  it  must  be 
rewemhered  thai  each  stage  does  not  oecur  simultaneously  throtighout 
the  whole  of  the  affected  area  of  the  lung.  The  changes  advstnee 
irregularly,  so  thai  whili^t  one  portion  of  ihe  lung  is  in  the  stage  of 
red  hfpaliiation,  atkother  may  be  in  the  gray  stage;  hence  the  mot- 
tled, marbled  appeni-anct;  of  the  conNoliilation.  The  rapidity  also 
with  which  the  several  siuges  succeed  one  another  is  subject  Ut  iiiarkt'd 
variatiDUH.  In  suiuc'  va»A^  Uil'  piieiiuionii:  i^ionfiulidHtion  very  r!i[Htlly 
becoini's  gmy.  whtlxt  in  others  the  lirae  oecupicd  in  the  iransitiim  is 
much  Iniiger- 

The  bronchi  of  the  iifTei-led  area  are  always  inflamed  and  contain 
usually  a  viBoid,  blocid-slained  ("  rusty  ")  miirus.  which  forms  the 
charaeieristic  expectoration.  When,  u  is  sometimai  the  case,  the 
sputum  is  dark  «Tid  watery  ("  primf-iiiice  "),  it  it*  probably  owing  lo 
mliiiixture  wiiji  ledeniK-lhiid  IVoin  neigh  boriug  jjurls  of  the  lung 
(WilwMi   Fox). 


TERMINATIONS. — The  pneumonic  process  may  end  in  four 
ways : 

Ut.  In  BaHolution. — The  gmdiuil  return  of  the  lung  to  its  normal 
condition  is  the  iiatiinil.  and  much  the  most  frei|uent,  tcnninalion  of 
crotipoRs  pneumonia.  This  u  effertcd  by  the  tiitty  and  mucoid 
degeneration  of  the  inflamuiatory  pniduets  which  have  sccumiilat«Nl 
wilhin  the  nlveoli.  which  tlno*  hrcomc  so  altered  that  they  ran  be 
removed    b)*  absorption,  together  with  the  return  nf  the  blood- ve«aels 

n 


418 


IHFLAMMATJoy  OF  TttE  LVSQA 


lo  a  nonimlconilitixii  and  the  cslabtUliment  oftliecircuUiiou.  Gran- 
ular jiiii^nieiit.  <U-riv<,'Hl  fnmi  the  ncnpfl  rt^l  corpuscles,  u  oftcu  ttiixc*! 
witb  ihu  solU'UcU  uiattvre  aiiil  upiiifira  in  the  expectoration.  It  b 
a»iifl)l}r  tiiiiglit  ihu!  wheiv  thit*  proc-oss  of  rc^olutiou  is  taking  plnci*  in 
Uii;  lung  the  ftmnulnr  iipppai-ancT  of  itti  cat  iur&ce  i»  c<>iuplet«lT  loac: 
it  is  of  a  vfllowi^h-grav  culur,  hikI  a  tvnacioua  purif»nu  lji|ui«l  can  Iw 
cxprcBsctl  from  IIk  substiuiCQ.  But,  obviously,  wu  ilu  not  knriw  ifar 
Appvnrniicut  of  ai84<i>  which  ivoover.  Tlie  ftpiituni  gives  no  Mipport  to 
iho  view  thnt  resolution  tnkoji  plaeo  hy  tlio  ei.-11-infilinilion  ami  j^mi- 
v\-a\  tioftfiiirifi;  of  gmj  hciKitixaiion,  an<l  it  fet-mH  pmUuMf  thnt  tiiip«c 
|iathulogii4t»  sn*  right  who  hold  that  ad%-anet'(l  grav  befAtiaatinn  b 
ineupnbk'  of  recovery. 

*iil.  In  Abscees. — The  formatJoii  of  nhsc«M  is  a  nuv  muili  of 
pnt'Uiuunia.  Such  a  rvetill  iip|tvun<  to  be  favore*!  hv  a  bail  cun^tttti- 
tion  and  by  any  circuu]i>taiK'i-s  which  tend  to  im[»iir  the  ^neral  hcaldu 
es|Hvially  the  abuse  of  ali-ohul.  The  uh^eeKt  x^  more  tiuuujiin  in  the 
upper  than  in  the  lower  hihes.  Circuiii.'>cribttl  j^itnj^reue  of  the  lung 
al-vi  may  nrca:(ion»tlr  rerminate  in  abAri>«fi.  Thin  takm  pUe«  by  tli« 
expnUiou  of  ihi'  necriMn-d  inf-nw  tliroui:li  the  bruuchi.  nnd  the  forma- 
tion of  a  layer  ufgnuiulatioii-ltKsUtf  u]kiu  (he  walU  of  iheeavity.  Hhicb 
gfoeratCA  pun.  Tlie  oivity  may  ultimately  close  by  granulation  and 
ciratrizalion.  Tbeiw  nlwceswes  of  primary  origin  are  UKually  MUfslc. 
and  tbu^  differ  from  tho^e  due  to  pywuiia. 

3<1.  In  O&ngrene. — Thitt.  which  i»  nlmt  mrt*.  \»  nimi  eouaioii  la 
ehronie  dninkanU  and  in  tho<<ie  of  debilitated  t-onKtiiution.  Tim  ron- 
ditiotw  ap|M>ar  to  be  principally  e<m<vnie<l  in  bringing  about  this 
iVMiIt.  One  is  ihe  inlerft'n.'m.e  w  iib  (be  supply  of  ldrw.1  by  extrlMVv 
fonnation  ofeonguln  in  the  pulmonnr}'  cmd  bronchial  vr<(«clft.  togrllivr 
frith  e()ii!(identblt<  bomoiThage  into  the  pulmonary  tiiwue  :  the  other  » 
the  injurious  influence  of  septic  inflnmmntory  produeta.  The  gaa- 
gnoic  if>  uxunlly  limited  to  a  umall  an'n  of  the  pn«uuionic  lang.  and  u 
rilhrr  difTn-^-  or  rimHii''eriIi("l. 

4th.  In  Chronic  Pneumonia. — If  the  inflnmrnaturr  prooen  do« 
not  KuKoide  and  the  exudeil  mbittiineiii  are  nut  absorbed,  the  alv«>lar 
walls  graduiillv  bei-omt*  involve«I.  Tht-^e  iMTonn-  ibirkeniil  by  a  ftea 
grnwth  of  fibn*- nucleated  timiue,  and  tbtu  is  producwl  more  or  ki« 
fibroid  inditnirion  or  eirrhosis  of  the  urgati.  Ttiis  terminstjoa  gf 
cruu|KiiiR  pneumonia  is  compomtivcly  rar«* 
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BaoNcao-PNeuAioNiA,  Lobui^ab  or  Catarrhal  Pnbuuonia. 

DEFINITION. — BroTiohn-preumonia  i»  an  infliimmftlion  of  the 
parenclij^nm  of  the  lun-;  duo  lo  an  irritant  entering  and  flpi-o&ding  hy 
the  bronchi,  and  penenilly,  but  not  nwt-ssarily.  firnt  exciting  catarrh 
of  ihti  Kiicillcr  bniiirlii,  to  wliii-h  the  |im^uiJ)oiiiiL  i»  tlien  coa»e(rutive. 

ETIOLOGY  AND  VARIETIES.— " Simple "  or  *'non-8pecific"' 
bro tic hn-puoumo Ilia  sifjiiific^  the  extension  of  ""simple"  bronchitis  to 
the  alveoli,  which  is  so  apt  toccvur  in  jfmngfliildrcnand  in  the  aged, 
and  with  such  a  fetal  result.  We  must  not.  however,  attribute  this 
to  the  mere  supervention  <jf  inflammatory  consolidation  of  a  few  suiall 
patches  of  lung-tissue— though  this  doubtless  raises  the  temi»eraiure 
and  incrcfL«eR  the  dyttpncen — but  raiher  to  the  pre-existing  cxlt-n.^ion 
rif  the  bronchiti-s  to  the  finer  lubes,  which  indiut'!'  the  pneumonia, 
death  being  due  to  exhaustion  and  aaphyxiiw. 

But  irritiints  other  tli.nt  those  (iiol  definitfiv  known)  of  *'.'*iniple" 
bmnehiti^ — uf  whirli  uold  i»  tiueh  a  Ntmnj^  |)rudi»|Kinent  ac  iit  lea^L  to 
seem  an  excitant — gain  access  to  the  lun;;  and  excite  bronchitis,  and, 
more  or  less  frequently,  bronrjio-pnc'umonia.  Among  them  we  may 
mention  irritant  gaftex ;  dunts  of  various  kindx,  particles  of  carWn 
(p.  lOti),  steel,  iron,  fitono,  etc.,  which  differ  mueb  iu  their  irritant 
jiower.  and  organisms,  of  which  by  far  the  moKt  tmporiaiit  lb  the 
baeillum  of  tubercle,  for  tubercukr  broncho-pneumonia  bi  th<-  lesion  of 
plirh);<is:  Aiiioii^  othviN  wliich  inity  enter  the  lungN  by  ai<piration  we 
may  mention  the  aetitiomyce:^  and  bacillus  of  glanders,  and  appar- 
ently also  the  specific  rnu.'H's  of  the  bnnicbitis  of  measles  and  pertUKsiK. 

Lastly,  poriioiift  of  fooil  or  «aliva,  currying  weptie  geniix,  may  enter 
(especially  af^er  section  of  the  vagus),  and  blooil  during  operations  on 
mouth,  no!*e,  etc.,  and  putrid  diiiehargea  from  fli»rii.'«e!>  or  woun<l)«  of 
these  parts  may  bo  ii*piniled  iiilo  the  bronchi  and  give  rise  to  !>uppu- 
rative  or  gangrenous  broncho-pneumonia.  Simple  bronebitiiiand  the 
Rpreific  fonns  due  to  infection  of  the  tube:*  and  alveoli  by  the  trritnnt)* 
of  mea.^Ici»i,  whoojiing  ermgh.  variola,  diphtheria,  urid  tubetxde  are  by 
far  the  commonest  varieties  of  bronchi?- pneumonia.  Tubercular 
broucho-pueumonia  freijucntly  affords  an  in-xtancoof  the  occurrence 
of  the  pneumonia  without  any  linmehilis — snincimt  lo  atlnicl  atten- 
tion, at  all  cvcntH,  though  nigns  of  bronchitis  at  the  apices  are  often 
some  of  the  earliest  indications  of  tubercle  :  it  afford*  al-^o  a  fi*pt|uent 
exception  to  the  rule  that,  being  conmicutive  to  bruuchiti»,  bruiiclio- 
pneumonia  affects  both  lungs. 
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All  conditioDf)  depressing  the  general  liealtli  und  vtrniKtli 
pOM  to  btvncht^-pneuiiioiiia — Ist,  liv  wealcetiinj;  Uie  rraiauncv  of  Uie 
tiaioai  and  fiivoriiij*  tlicir  inrection  liiul  the  Kpreail  of  an  inflamina- 
tlon;  and  2(1,  it  h  ?airl,  by  <lintinis)iiii{r  the  power  of  the  rcKpiratDrr 
muscleft,  and  thtu  aiding  the  occurrence  of  pulinnnary  (.-ollapse  frocn 
o4-t-lii«ii<m  f'(  the  finer  tiiKe?!  hy  xwelliii];  of  the  iiiucuns  mnnl'nine  awl 
catarrliul  Mi-rvtioii.  CollapM.-  certainly  nti^ni^  frviiueiiLly  to  pnTrde 
the  inflammation,  but  proof  of  its  importance  a»  a  preiiiK|Mmeiti  tA 
hronclia-|>neiiiiKinia  doGS  tiot'^eetu  to  he  foriheomine:  it  nutT.  hr 
tbrowinj;  them  out  of  function,  siill  further  wi.'nkrii  the  twiMtJiticr  of 
tho  Ussues  and  render  infection  of  the  hIvtoIj  more  ravy :  but  wbtn 
and  where  bronchitis  has  reached  the  hnest  tabni  c-xtennon  to  tlw 
aiveoti  would  act^m  almost  natura)  «it1ii>ut  n.ssiiitiina.'  fnim  ei>ll«p«c 
siifh  cprend  being  pi-n)>iilily  a^^iAit'd  by  n.4pimtion  of  ihi*  eauMw  of 
thi'  hroni'hitU  into  the  alvtwli. 

PATHOLOGY. —  Rn)nt-hD-pnenmonta  hiu>  be^m  Htudieil  expvri* 
mentally  by  causing  anitunU  to  inhale  irritant  giues  or  particle*  mi»- 
pcnded  in  fluids,  and  by  ilividing  the  vagus,  aner  which  mUivb  aad 
food-psrticlc.1  enter  the  air-pii.>«^)j;(9(.  Tbe  rcAulrin^  changes  tarr  (1) 
wtib  the  t<ixe  of  the  inhaliHl  particlnt,  am)  (*i)  with  the  inlcnAity  of 
tbc  irritation  they  arc  cnpable  of  exciting.  Very  Htiv  pnrtlclm  cauw 
widely-ncatle  1X1.1  miliary' foci  of  InBaiiiinatiou ;  liirgcrnnc»  block  tlw 
Hnoller  bronchi,  causo  rollapw  ttnd  riefondary  inflammation  of  lobalcai* 
which,  being  ihc  cominoniMt  result,  gives  the  name  of  "  lobular"  pneti* 
monia  to  tho  disease.  Lastly,  the  iL<)pimtion  of  a  f|nantitT  of  it«ptie 
<li»rhargo  or  other  fluid  into  u  hmnchus  may  nAV-ct  many  lobalm  or 
wen  a  whole  lobe.  Acvon.ltiig  to  ibv  intensity  of  the  inbalcJ  irritant 
tbe  KBult  may  vary  from  mere  eollapw,  accompanied  by  sliglit  tnflan- 
nmtonr  ofHcma.  through  all  siagcn  of  inflammation  up  to  ganf^mM- 
In  the  tubercular  funn,  which  will  Im*  corwidcrcd  under  "  I'hiliiMMt"* 
tbe  inflammatory  products  caMWt*. 

MORBID  ANATOMY— From  the  above  it  will  bestvn  that  ibe 
app<wnince«  of  tbe  long*  after  ih-ath  vary  mnch.  Tbe  brondii  an* 
alwayt  moff  or  lew  inflamed  and  contain  ihick  mncu«.  Ordinarily, 
the  lung<tiii»ue  exhibit».  in  varying  numWrni,  wlid  [lutohm.  dur  ritber 
to  collapoe  ar  to  inflammatory  roiuml illation,  emphywma  of  tbr  atr- 
enhtiiining  tiiuue  rouml  :khout  ihe*e.  with  more  or  hi^  enngi'.<i1»on  aad 
wdemfi.     PatchcA  of  cvllapw  arn  nio^t  common  in   tbe  hiwt-r  I 
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espwially  along  its  tliia  bonier;  quite  a  large  portion  of  a  lobe  may 
thus  be  involved  or  sninll  iKolntetl  piUches.     €ul]sp«e<l  lung  is  sunk 
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bol< 
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iHiu'L',  lia,s  a  Uurk  bluish  color,  is  twIiJ, 


-crepitant, 

sifik.^  ill  witter,  an<l  i^  easily  inHafcti  from  tlie  bronchi ;  on  wclion  it  is 
dark  red,  smooth,  ^hiiiy,  ami  the  liissiie  hws  a  dear  look.  The  umaller 
(latchi'S  !trf  umru  or  less  coniwil.  with  their  bases  toward  thu  suifac-o 
of  the  liinj;  and  their  apices  lovvard  the  hronchi  with  whirli  they  are 
in  connection.  The  pleura  over  a  patch  of  collapse  is  iKirimil.  On 
the  other  hand,  a  pueunionie  parch  feels  much  more  like  a  firm  nodule 
in  the  substmnue  of  the  lung  than  dnes  a  patch  of  eutlaji^if:  when  i>f 
Bmall  size  it  alao  ts  mure  or  less  conical,  being  due  to  distension  of  ihe 
infiindibula  of  n.  hroiielius;  the  base  tenils  to  project  con  vex  ly  above 
the  surrounding  surfiurc,  and  the  [deiira  is  usually  unaffected  over  it, 
t])ough  it  may  be  covered  with  lymph.  es[)t'cial]y  when  a  large  area  is 
invotve<l.  On  section  the  patdien  may  be  distinctly  outlined  or  ill 
(letinixl,  and  usually  range  iu  sixe  from  a  umall  pea  to  a  basel*nut: 
tiie  surfjuw  of  seetioii  (eiidw  lo  rise  slightly  ibbuve  the  surrounding  lis- 
Due;  it  in  fVi&ble,  «of^,  opa<|ue-tooking,  smooth  or  faintly  gmnntar,  at 
lirat  dark  red  in  color,  then  passing  through  grsyiab  retl  lo  grayish 
yellow,  the  lighter  color  being  central.  A  turbid  red  or  grayish  juice 
can  lie  prewed  fmiu  it.  Neighboring  lobular  patcheM  tt'iul  to  blend. 
and  the  more  ili1fu.se  consolidation  becunics  |taler.  firmer,  drier,  and 
Romewhal  resfmblrs  in  appi'arancc  ordinary  gray  hepatixatinn.  Sotne- 
tiiue»  ]»ilelie4  of  eulkpse  are  found  becoming  swollen,  oparjue.  and 
aedematous :  into  theiie  the  pneumonic  pruccKt  \h  !<preHiiing. 

When  bninnho-piieumimia  \s  so  extenxivo  that  the  tuinsolidfttion  Is 
"lobar,"  it  is  dirticiih  to  distinguish  from  acute  pneiiuinnia:  eviilence 
of  the  blending  of  lobular  maaaea,  and  especially  the  presence  of  oul^ 
lying  nodulos  in  the  neighborhood  of  the  main  iua»».  are  the  uiont 
important  points  to  look  for.  Absence  of  lymph  from  the  pleural 
Hurface  is  ugainKt  acute  pneumonia,  but  lymph  may  form  over  a 
br(iiirhr>.piifuri)onic  area. 

In  caaes  of  septic  broncho-pneumonia — the  commoneal  cautw;  of 
death  after  operations  nn  the  jaws,  mouth,  and  pharynx — instead  of 
the  above  eolid  patches  we  find  abscesses,  often  containing  (thmglis 
of  lung-lissue  and  sonielimes  fetid  ;  these  are  Kurrourided  by  more  or 
leas  extensive  consolidation,  and  inBoramatory  hypene-miu  and  ccdoma 
of  the  lung  are  inarkfd. 

Microscopically,  in  the  early  red  stage  the  alveoli  contain  fluid, 
more  or  fewer  red  corpuscles,  »nd  a  few  leuuocytee,  and  the  alveolar 
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<>pitke)iiini  in  Awollpn  ami  grainilitr :  this  latter  chnngc,  armnling  to 
Fried  la  1 1  (ier.  is  due  inerelT  to  imbibition,  nnd  t\or»  not  indic«l«  aaj 
actiritv  on  ilii'  part  of  the  c]>itl)cliii]  oelltt.    Noxt,  the  alvooli    bocNjuw 
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tilled  with  a  ccll-nuas  cotunating  of  Icuuocytn  uiid  cut-off  epiiheliittB 
iQ  varying!  |)ru|)ortionB.  leuoocjftee  beiu];  in  I'XoiMiti  in  tli?  more  tumu- 
(Fig.  147),  tlic  fpitbolial  cells  in  the  more  chronic  (l*ig.  148).     In 
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the  most  amti}  rstwn  (Rcfitio  bn>nchii-piiciinionia).  nuppurmiioa  and 
•loQgbing  ooeur  or  a  bomom-hngic  exudution  precodes  ftangnneu 

TERMINATIONS. — Resolution  is  tbr  hhml  ci>intuuu  tenuiutJoiL 
The  contc'DtH  of  the  alveuli   undergo  fnuy  nciamorpboHii,  and  ai* 
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removed,  by  cxpectorstion  and  tibsnrption,  the  lung  grAdiiallv  rcj^iiin- 
ing  its  noniKil  cliaracter.  This  jn-ocir«*,  however,  is  less  readily 
afiected  tbau  in  cnmjtuus  imviiiuoiiia,  aud  it  oiti'ii  occupies  much  u 
h^nglbeiiwd  |ierio<l  that  Hiine  tbifk tiling  of  ibe  bnnicbinl  iirid  iilvwiar 
vndls  and  dilalation  of  ibc  smuller  brnticbi  ramaiii.  In  chronic  casus 
lbi«  fibroid  thickeningr  \s  tnueb  iinjre  marked,  »nd  wnsidenible  irregu- 
Urly-di.stributed  pigmenlvil  induratiuii  niid  bronrbi.il  dilntiitioii  iiiuy  be 
prcntnced  (p.  4^5).  lu  tbeiie  chruuic  tuniis  caseation  »umt-tiiuet(  aflucts 
the  co^tCDtJ^  of  the  alveoli,  itbicb  then  beeome  t-nrap.siileil.  or  in  ijuite 
exceptional  cohw  disiiitegnite;  but.  uiiletw  llic  curitniry  is  deinoti- 
itrated,  we  sfaoultl  be  strongly  inclined  to  regard  all  such  cases  as 
tubercular. 

HYPOSTATIC  PNEUMONIA.— Allusion  must  be  made  here  to 
t  fonii  of  limg-consolidntion  whicb  is  often  described  as  purumonic, 
but  which,  in  reidity,  is  for  ibc  most  pait  noii-inllaiuiimtory  in  ItA 
Ditarc.  This  is  the  so-called  hy|H>static  {mcunioiiiiL.  This  condition 
i*  met  with  u.t  (he  bases  and  most  dependent  |»orlions  of  tho  hinjpt  in 
tilt!  courso  of  both  chronic  unci  acuU;  discu^i<,  nnd  iiliw  in  llie  aged 
and  debilitated.  It  consists  in  tfao  main  of  collapse,  mecbnnical 
bypenemia,  »nd  oedema  of  the  lung-tuwue,  renulting  froni  weak  inspi- 
rstory  power,  feeble  circulaliou.  and  gravitation.  The  consolidatioD 
thus  mecbjinii^Ily  iiiditce^l  in  iricrrauwd  by  mnre  or  leatit  exudation  of 
liquor  sanguinis  and  blood -corpuscles  into  the  alveoli :  which  cxudo- 
lion  is  due  in  the  dninage  to  the  walls  of  the  capillaries  caused  by  the 
imperfect  circulaliou. 

Intcrstitial  or  Ouronic  Pnbuuonia. 

Interstitial  or  chronic  pneumonia  ts  characterized  by  a  gradual 
tncreaiie  in  the  connective  tissue  of  the  lung,  which  leads  to  an  indura- 
tion of  the  pulmoniiry  texture  and  lo  progre^f^ive  obliteration  of  the 
alveolar  cavities.  It  is  commonly  assoc-iatcd  with  catnrrh  nnd  diluta- 
tian  of  the  bronchi,  and  ofHen  with  ulceration  of  the  bronchial  wiUls 
ud  excavation  of  the  itiduiiited  lung. 


ETIOLOGY. — It  j«  very  doubtful  if  iiitert^tictal  pneumiuiiu  is  ever 
a  primary  and  independent  affection.  It  almost  always  results  from 
Mine  more  acute  inflnmmatioiiof  the  inner  8nrfin.-e  of  the  lung  (bronchi 
atidttlveoli)orortheoutersurface(pluuni):  it  n!sult«al!)ofroui  persistent 
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ate\ccta?h  or  coUapBe.  It  may  be  5t»U-d  ^enurally  itiiit  all  intlauiUiH- 
lory  pniceMses  iii*t]ic  [un;:;  «Iicn  i\w\  hfcame  diroiiie  lentl  lo  cuu-ir 
increase  of  the  oonnective  ri&sue.  iirul  cousoquenil)-  fibroid  imlunt- 
tion  of  the  organs. 

SypMlia  txTtniiilv  ^iviwriitc  loa  111111111111I0115  and,  it  h  Nii<),  aho  tt> 
a  ililTui^e  ititernlitiul,  pttpumnnin  in  children  siiRerinf;  fmni  the  con> 
genital  fWmi  of  llic  dispitir :  of  the  latter  variety  vcrv  little  is  known. 
In  uiliilt^  syphilis  of  tlie  lung  is  believed  to  W  rare,  but  it  is  verr 
difficult  to  recojjnize  aypliilitic  legions  with  certainly. 

We  shall  not  include  under  the  head  of  inl<>r8titial  pneumonia 
that  general  fibrosis  of  the  lung  which  we  hitve  alrwidy  ileficribed  as 
■'Brown  Indiivatinn  ■  {p.  212).  The  chief  catjaew  of  this  morbid 
condition   will  bu^ 

1.  Croupous  Pneumonia. — The  (Miiisolidtilion  of  acute  croupous 
pneumoiiiii  iiliiiost  ulwiiv^  imdergiK's  coniplele  re-'iobttion  mpidty,  but 
oceasionidly  it  is  more  protracted.  Then  rhe  he]>atir.<'<l  lung  tend*  to 
beeome  slightly  indurated,  owing  mainly  to  the  ihiekening  of  the 
WRJl?  of  t}ic  alveoli.  This  iiidunilfi]  he|iiitixation  iliflers  but  little  in 
iti  physical  ehnructen*  from  ordinary  red  and  gray  hepatization :  it  is 
itiinvilv  soniewlmt  tinner,  more  re-tistant.  and  Ic.'S  granular.  In  verv 
exceptional  cai«r^  tliis  small  amount  of  induration,  cointuenving  in  (he 
alt'tH>lar  wall)*,  may  gradtially  inerease.  .■^  an  ulliinatcly  lo  give  ri^e  to 
that  extensive  fibrosis  of  titc  lung  wliiuh  euni^titutes  what  in  uMinllv 
known  us  interstitial  pneumonia. 

'2.  Broncho-Pneumonia. — This  in  a  m-movihat  more  fre*ineni  catiae 
than  the  preceding.  The  greater  liability  of  thia  form  of  pneumonia 
to  lead  to  pulmonary  induration  i»  to  be  accuunted  fur  portly  by  its 
loiig(>r  duration  and  greuter  tendency  to  become  chronic,  and  partly 
by  the  existence  of  brfiiirliial  dilatation  with  which  it  i»  m  fn!<iuently 
aA<4ociated.  That  brouehial  dihitarion  is  favorable  to  an  indunitivc 
pneumonic  procevis  has  been  insisted  nytnn  by  Dr.  Wilson  Fox.'  The 
existence  of  this  dilatutlun  favors  the  persi-stencu  of  the  eaturrbol  and 
pneumonic  proev&s.  The  removal  of  secrotion  i(*  rendereil  difficult, 
and  the  retained  secretion  tends  to  keep  np  and  tneruuse  the  irritative 
proees*  both  in  thedilated  bronchi  and  «!*>  in  ihe  pulmonary  alveoli; 
and  thi^  persistence  of  the  bronchial  and  puluiotiary  intlnnjmaliou 
leadx  to  lihruid  Uiiukening  of  the  bronchial  and  alveolar  waits.  Id 
this  way  areiLs  of  Bbroi^l  indunition  arc  prwluced  which,  a8  the  process 
extends,  may  ultimately  involve  largo  portions  of  the  lung.  Tho 
*  "Chnjntc  Posuuiouta,"  iii  lEttynalds'  Ssftttm  of  MtdidnCf  vol.  iii. 
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progressive  ien<leiicy  of  the  process  is  prohnbly  partly  to  be  eiplrtin***! 
liT  the  ikct  that  pulmonary  fibroMs  w  a  cause  of  bronchial  ililalnlion, 
$a  that  fibrtMiis.  once  t-titahli^hi-tl.  by  iDiiucin^  further  dilatation  of 
ilie  bronchi  6lvow  the  cxtensirm  of  ihc  bronrhial  ami  piilnionary 
itnIiiraUon  (^VilMin  Fix). 

Uinler  \)i\»  bi'S'l  may  he  indudeil  «lw»  thos^  cawes  of  intUiratioii  ami 
iilciration  of  the  binjr  whirh  ruhiilt  from  obBtrniriion  of  n  tiiain  bmn- 
L'hits,  such  ii«  18  pnNltu'L'fi  by  the  preasunj  of  nti  aneurism.  Here  the 
ri'iaim-*!  broncbinl  secpetion  .win  up  inllaniniiitorv  {■hjuifrc-'i  in  lb« 
liponrhiiii  ami  iilvrolar  walls,  wbich  >;rii(liiaHy  lead  to  induration  and 
nlocratifiK  of  the  lung.' 

•J.  The  Inhalation  of  Solid  Irritatinjf  Partiolee. — Tliis.  which 
o«*etjn«  in  miners,  pottei-s.  stonemasons,  grinders,  ct^..  is  the  cause  of 
the  fibrosis  of  the  lung  so  common  »niong*t  ihes*"  workmen.  The 
ijflontimioiw  irritation  of  the  inhaled  pavticles  induces  ii  bronchial  and 
tlveolar  inflauiinutinn.  luid  ultimately  a  pni^Ti^fuive  fibroxie.  nitb  dilu' 
talion  and  idrcratioti  of  the  bronchi.      Sueh  ciisch  often  become  lubei^ 

CuloiK. 

4.  Pleurisy. — This  in  exceptional  cast-s  leads  (o  the  development 
of  an  inier^lilial  pneumonia.  It  uppean^  to  be  iu  those  cases  of  pleu- 
""y  wliicb  are  more  or  lews  chronic,  and  in  which  ibe  eflTusion  remains 
'wij;  iijnvb'«)rbeil.  thai  such  a  result  is  mast  liable  to  occur.  The 
'uiiarulidi)  of  the  lung  thus  induced  is  oiU-n,  however,  partial,  coiisist- 
inj;  mcrc-ly  in  some  iucrea»e  of  the  interlobular  connective  tissue, 
oriiiinntitiy;  and  extending;  inwnrii  as  dense  iMind.*^  from  the  ihickoiiftd 
tiicenil  jjleum.  lu  other  awwi  pleurisy  gives  rise  to  a  tniicb  more 
^Fticral  fibrosis. 

•>-  Atelectasis — or  failure  of  part  of  the  lung  lo  ex  [Kind  alWr 
linh— and  pfm'st.-iit  foUapte  leatl  to  marked  cirrhasis  of  the  an-i^ 
l'roiM!liip«-ta..(Js.  and  ullinuOe  oblileralion  of  most  of  ibo  alveoli,  the 
pfeitiotiB  gf  which  are  indii-ated  only  by  a  few  epithelial  cells. 

MOBBID  ANATOMY.— The  ap|>Hirances  presented  by  the  lung 
jjw  tliP  fibrosis  is  extensive  ami  ^rcTieml  are  very  characteristic^ 
"I*  organ  i,  .]iniini!»he<l  in  siie  :  the  tissue  is  smooth,  denw.  finn.  in 
I*rt8  alinmt  wtriilajiinon.^  iu  consistence,  and  it  is  irre;;:ularly  mottled 
■■'Ui  black  pigment.  The  alveolar  struciitr*  of  the  lung  is  in  nwBi 
jiMts  compiticly  destroyed,  and  ou  wtion  the  ditalod  bronchi  art 
l»«m  w  numerous  large  ojwnings  scattered  over  its  surface.  Tlit 
'8m  ute  by  Dr.  Irvine,  TntM.  Ptuk.  Sot.  Lm4^  »oi.  xxviii.  p.  03. 
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dilntMl  bronchi  frequently  become  th«  WHts  of  Bocondanr  inHarniuB- 
tory  prncftswn,  which  may  Ipiwl  in  ulccralinn.  nnil  nltimalcly  to  pxi«i>- 
nive  t;se3V:ition  of  tlic   iiKlumtvil   ittuue;    but   iherv   u<  a  oompIeK 
abficnco  of  nny  of  tbo^c  ^u.>^■ouH  chiiiipni  which  arc  so  chsnctaratio 
of  phthifin.      'V\\VA  P^'imtXury   infhiiiiniatinti  of  the  ililntitl  bronrlii 
induced  by  trriintinj!:  and  ofU>n  putrid  secretion  vhioh  they  conuii 
luid  wliicb  1!*  only  with  gn-at  diHiriihy  cnniplflvly  rcinnvrd   by  eiprc-^ 
lomtion.     Th?  pleura  is  nhnont  invariably  vonfidcrnbtv  thickened  ui<t 
odhcrenu  h 

MicroACopically.  wc  Find  develnprmnit  of  «  Bbro-nuclnit«d  linmie  in  V 
the  wntU  of  the  iilvooli.  in  those  of  the  bronchi,  and  from  the  intrr- 
lohnlar  connirtive  ti^^ne;  which  m-w  growth,  w  it  tncr««sot  and  oott* 
tnu.'t»,  ^nidiiiilly  repluv<«  nnil  itbliTcrau^  the  Hlvtf>lar  etniclnre.  Tb« 
charaeUT  of  them*  chiuigett.  however,  varire  Boniuwhat  aaxtrdtng  ta 
the  tnoff  acme  inflammulory  untectilcntii  in  which  they  oriKinair. 
When  the  residl  of  a  cronpwijt  pnotiraotiio,  the  primary,  tuid  usually 
ihij  principul,  change  taken  place  in  the  wnlN  of  the  nUooli  (Fig.  149), 

Fifl.  IW. 


rta 


rm 


*/:!•>■ 


'.-X' 


IniemilUl  PBtnnofilk.  nma  ■  caw  af  uanalenil  "  cirrlKAli  "  ni  Ibv  lana.    Tlic  i 

(trr*  iniirh  iKkltil.  atHl  ItuTt  wm*  h  cnniplcUr  itlaL-»cv  ut  bb)  («h-oui  cbaiicc.    Ttir  dm 
■h<i««  ttui  m'«  itl>n>-iiui'lralnl  vri'Vlli,  Ivilti  In  iha  alTniUr  ««I1>  ani)  In  tbv  IntvrliJ 
U<«ic.  klH>  ih«  jiiginrDUilon     At  a  n  <1ItI<]wI  vt^ac)  u  xwa     Wliti  «  liiir»r  pvtivri 
Mtlriilitiii  I  Dt)  Ir  Mwii  li«(wr*ti  lli«  n-ll-»lein«nU.      •   lA 


allbniigb  iiUiiiiHlrlv  the  tiilerlohutar  tini^ne  ia  involvi-d.  The  alvciil 
wnlN  become  thirkciic<l  by  the  gnjwth  of  a  Mnall-celled  tiiwu«,  wbi 
prcarnt«  nil  the  appenniiii^ef  found  in  enibrs'onio  limue  which  i*  nodiYo 
l>Din;;6hroid  development.  The  newgri>»th  in  iu  <>nr]it'r  Mag«a  rm- 
initu  nrw  hhioil-vcsM-K.  but  Inter  the  ti^^ue  ntolrarb  and  many  of 
ihoM  are  dcatrovcd.     The  alvcoUr  cavitivs  which  arv  iwt  nbUt«nUc«l 
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an)  tiilber  empty  or  cuiiuiiii  t-xuiiatioD-productit  or  n  few  epithelial 
cells.  In  ftddtliuD.  to  tlie  growth  in  the  nlveulur  walls,  I  Imve  met 
will)  tliree  cusps  tn  vrbicli  intni-alvi-oljir  exudutinn-proiluct-.*  wore 
uniiergyiiig  liljryiil  ilt-vdopincnl.'  Therf  wa.i  iiolliiiig  }jfculiur  iu  the 
tiiacroscopiual  cbaracter:^  of  the  lun^,  hut  thv  alvuuli  wert!  fuunU  filled 
with  a  tihrinoiis  nieshvrirrk  uitd  lekicut-Ytes  somewhat  Bimilnr  to  that 


Ki«.  1-^0 
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^     Willi  a 

■  Cbronir  Pneuuionia.  VaMulHrlMilonnml  ili}rcild  (ti.'vul'>|iDK'ntof  loini-at\'i'i>1>r  cxudiUOD- 

■  pnnluct".  BliMxl'VCAcli  UK  wi^^ii  ■IMrlhuU'^]  In  Uii-  exudtitlon-jiroilupU.  uliltb  blviod-vctwu 
OMiimuniciatvwIIb  Uiowin  theiilvooUr  walK  The alTenUr  walln  anialiio  |lilck«wnl  b]r  a 
flWo-uuclMWcI irn>wib.    .<  Vf>,  nml  r\'>|tiv>''l  '-,- 

mot  with  in  red  hepatizatjiHi  (Fig.  100).     They  Jiffered.  however.  In 
tliis  respect — that  mauyurtki'  eells  wore  long  a]ids|)iiu)le'>thupcd,aiid 

Fid,  I'.l 
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CblDTilr  PnturtionlA.  A  p(>rlli>ii  <>(  iii.-  iliih.  >in<i.i  e:  nuilntlon-piwlucU  iVis.  WB).  more 
bljlhly  ■naitiiini'-l.  >b>iurlnii  ttir  nlntigaivd  ■pttiillixvll*,  ibc  DbrlllnM'Xt,  aixl  blnml-ivMelB 
aoaulainff  bloMl  corpufdcv    y  -SJU. 

blood-veeseU  were  dUlrihiitcd  Mnonj[?<t  thi-tii.  nliich  blood- vessels  eota- 
muninated  with  ihoiHc  in  the  alveolar  wbIIh  (Figs.  ITti}  mid  LSI).    The 

'  For  one  of  iht-w  sperimem  1  ani  lii'Wut"!  lo  Dr.  liogdhan,  wlio  recordB  iW  cm* 
Id  the  Tran*.  Jiatft.  Sx.  Lvtui.,  vol.  xxv.  p.  %f. 
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alveolar  wallfl  alflo  were  tluckened  by  n  tibro-nuRh-ateil  growih.  [t 
wa«  tlitrefore  perfectly  obvious  thnt  in  these  lungs  the  products  of  a 
previously  ucutc  cruupous  ]Miii>uuioniu  were  bwoming  vasculuhzcd 
aail  uixlerguilig  ilevHu|iiii(!iil  iiiCf  »  libruiii  t^triirture,  ami  that  ihts 
iiitra-alvcolar  flmoge  WB8  (he  principal  cause  of  the  6broid  indiira- 
lion  of  the  organs. 

NVhen  tbe  HbrosisiM  iM^:oiiilary  I"  an  ordinary  broncho-pneunioiiia 
or  to  that  induced  by  the  inhalatiou  of  irritatiug  solid  |)iiniclt>s.  the 
new  g;n>wtli  also  <iriginai4?t)  priiicipidly  from  tlie  alveolar  w»lb>.  Here. 
howtiver,  the  gi'owtb  iu  the  eurlier  hiugc^  is  leas  aniform,  and  ihe 
peribroucbial  and  interlobular  courtective  li««ue  plays  a  more  promi- 
m'ut  part  in  tlie  process  (Fig.  152). 

Pio.  162. 


.#■ 
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l.'liiuiiii;  KniiirliKU. nlxinitiu  Uiv  ik-w  itrvndi  <.<r  Ill>r»-nii<'ltalr4  UhhC  bmiuihI  tUir  bniu- 
cliit*,  6,  agri  th<>  wKv  In  wblch  ttaU  lluue  ).*■  lnviuliiiK  ib«  walk  of  ibo  ul]*(^ni  MlnvJI.  *. 
A  dlvldod  hlood-v»>Ml.    -<  va,  tvitaetA  %. 

Tbe  plcurogenout*  fonii  lt>!)ult^  cbit/fly  from  euipyeniatu-  Here  iIil- 
new  fibrous  tissue  exicnds  inward  in  l)an(b>  along  the  interlobular  lym- 
pbatir  v(\s}4eU.  which  rnmniuiucate  freely  with  those  of  tho  ihickened 
pleura ;  thence  it  spreads  to  the  peribi-onehial  tissue.  The  lung  is 
thus  iiurrounded  by  u  denM>  capsule,  and  u  mcshwork  of  anastomos- 
ing fibrous  handii  perrneutt'M  ittf  t^nbutanee,  compresses  the  alveoli. 
and  tiefornki  the  bronchi.  Morp  or  less  bronchitis  in  ufOMilly 
present. 

Atelcciu8i!>  and  colla^uw  are  said  lo  lend  first  lo  slight  bemorrfaagM. 
and  tho  hemoglobin  furuitihet<  wnio  of  the  black  pigment  osaally 
found  in  fibroid  arl■a^  owning  this  origin.  11iu  .ilvtNihir  wallx  become 
fibroid,  the  epithelium  is  more  or  less  shed,  and  the  surfiices  of  tfa« 
walLs  cohere. 
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I 


Bt  Pulmonary  Phthisis  is  imderstf>od  a  disease  of  the  luDga 
vihicli  is  rharaflfn/eil  liy  progressive  iH)iisulidali<in  iif  tlie  piiliiiormry 
texture  nnrl  liy  the  subseLjucnt  softrnin^  and  diiiintepration  of  miich 
of  llie  control iiUtei I  ti'^sue,  the  u]i|»er  {xirtionft  of  the  organs  hciiig  in 
almost  all  cawM  the  first  to  bccomu  involved. 

Respecting  tlic  natiii-e  of  ihe  iiiorbiil  prwesseH  whii-li  le&d  to  this 
consolidatkiti  and  diKiniegmtifiri  iif  the  luugSv  various  opinions  have 
from  time  to  time  been  held  by  pathologists,  and  thix  diversity  of 
opinion  exists  to  Home — we  lielieve  rapidly  dimini«hi tig— extent 
€ven  at  the  present  day.  Aciionliiig  to  iht;  older  views,  which  were 
based  upon  tlie  teaching  of  haennet.*,  phthisis  wok  regarded  in  ull 
COMM  an  a  tuberculous  dispiutf.  'I'lihercle  wai*  looked  upon  <u>  a  nnn> 
inBummatory  growth  whieli  W!w«  diaracteriied  by  llif  ca«?ou»*  degen- 
eration which  it  invumbly  undt-rweai.  and  this  i-asoous  mctaniorpho- 
sin  wa«  heJd  to  hv  such  a  distinguiHhing  pt*«uUajity  of  the  growth  that 
alt  caseous  inoases  came  to  be  regardeil  as  luberculons.  and  phthisis, 
in  which  ciwcation  play^  such  a  prominent  pjvrl,  was  consequently 
reganlvd  us  a  tiiberi-uloiis  dittvase.  The  various  coniiolidatioiiH  of  the 
pulmotury  tisHue  were  dc!>mbefl  a.<<  '' infiltrnte^l  tubercle."  and  tuber- 
cle in  some  form  or  other  wjw  regarded  aw  wi  essential  a  constituent 
of  the  disease  that  "phthisis"  and  ■■  pulmonary  tubcrculosia  "  camo  to 
be  synonymous  terms.  When  the  applii-alioii  of  the  term  "tubercle" 
bevame  limilwd  by  Virehow  and  his  fulluweiu  to  ibe  *'giay  granula- 
tion," it  vu»  eviilent  that  these  viewi«  were  no  longer  tenable,  and 
many,  in  accordance  with  the  advo<-acy  of  the  late  IVofeaior  Niemeyer. 
regarded  phtKiiis  a.4  ilue  to  a  fonn  nf  nis^-ons  pueuuionia  wliich  wan 
quite  indepeudeni  of  tubercle,  although  thii<  growth  might  occur  as  a 
secondary  and  accidental  com] >lica lion.  It  wa«  then  said  that  ftome 
CHSCi*  of  phthisi.s  were  luherL-nlar,  and  that  othere  were  not,  and 
attomptit  were  made  to  subdivide  the  diwaM'  into  distinct  patholof|;i- 
cal  varielie*  biwcd  upon  fine  and  coarse  morbid  nnatomy,  such  as 
"  tuliercuioiis.  "  •' pnennioiiic."  iiud  "fibroid"  phthisis.  Our  present 
knowledge  of  i;ubercuto&it<,  and  capeeially  of  its  etiology,  ncce&sarilj 
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involves  coasiderable  modi ficni ion  of  ibew  older  views.     Before  roo-i 

sideriD^  the  [wtbology,  boHevcr.  it  will  be  well  to  Atudv  tbe  faivtol- 
iigj-  of  ihe  disease. 

HISTOLOGY.  — Tbe  bi8tologica]  chkngw  io  tbe  luti;[B  mhU^i 
occur  in  pDlmuimrt'  pbtbifii^  are  simibir  to  those  wbirb  nn*  m*^  with 
in  iheee  organs  in  acute  luiliiirv  iiibercultttijs,  Tbey  diflfrr  nminW  in 
thiH  re«peet — that  whilst  iii  tlir  Intter  disease  these  chuigw  uv  wd* 
ttlly  limited  to  itmall  ftrenJt  (being  due  to  the  distribution  of  bacilti  by 
tlie  bltKnl  and  Io  ibeirdepwit  bi-re  uiid  ibere  in  ibe  pulmonary  timae, 
vrbenee  tbe  miliary  cbomc-ler  of  tbe  lesions),  in  tbe  former  tbry 
usually  ultimately  in%'o|ve  mueb  wider  tr&etn  of  tinne.  Furtbar, 
pbilii^icul  coitsolidation  m  lobxilated  in  its  distribution,  owini;  to  lb* 
fuct  that  tbe  injury  causing  tbe  lutlaiuoiatioD  \»  lufliclcd  chiefly 
throagh  tbe  moilium  of  tlie  bruncbi.  (See  '*  Etiology.")  This  lobo- 
latent  distribution  of  the  roiwolidation  is  exceedingly  eharectenMie* 
and  even  in  tbo!te  acute  eaties  in  wbic-li,  owing  to  Hie  rapid  and  extci>- ' 
nve  implicutioti  of  tbe  lutig.  the  cotisolidatiou  may  to  lb«  ttak<d 
eye  appear  almost  uniform  (like  croupous  pDeomoDia),  the  miciXH 
acopo  will  uMially  reveal  u  lobular  character  (Fig.  153). 

Kio  1.VL 


Aniic  rhtblilL    A  inMncr**  •miIoci  at  a  icnnliMl  tMWoebtu  Wf  ^w^t '  vA  t%« 
mnwtliui  MtYMtll.  abAWIOf  the  /tbuf'tmr  i-harwurr  vt  lb«  pollMWUT  oMMoUdUka.    t   (AvVy 
wf  liiiMwhti*  oonlAlalnc  *  UlUe  iuul-iu.    <  H.  rc4a<!c4  % 

1\\*-  Htnietuntl  changes  met  with  in  tbe  Itng^  in  pbtbub  are  maisk- 
ly  of  four  IcirMU:    ^s.^,  &n  accumnlntion  nf  e|utheliiLl  eelU  within  tlie] 
SDBTy  alveoli ;  2d.  the  preAeno-  witbin  tb«  alveoli  of  a  fibi 
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exiiclatiun  and  leucocytes;  3d,  a  cellular  iiifiltratiuii  and  tliicketting 
of  die  alveolar  wnll.%  together  vitli,  in  raoftt  coses,  a  simitnr  change 
in  tlie  walls  of  (he  tcnninal  broncJnolos ;  aiiil  4tli,  »n  increase  m  llic 
iulerlybitlitr  coimettive  tissue.  These  ("yiir  kiinU  <>r  iiiorbid  change 
arc  very  constantly  associated,  aUhou;^li  in  very  different  degrees,  aud 
Minii;  of  llieni  axe  iiioiu  proiiiiihctit  hikI  fhai-acteristie  tliiiu  nthuiv. 
The  preponderance  ol"  one  or  other  of"  them  produces  thowe  variations 
in  tlic  physical  chantcters  of  thi^  liingA  which  arc  met  w-ilh  iti  the 
different  stages  and  in  the  different  vurielics  of  disease.  The»c  va- 
rious structural  changes  must  now  be  considered  separately,  together 
with  the  more  iniportaTir  allrraiions  in  the  phvitical  charHClcrs  of  the 
organs  which  they  rcspeetivoly  priHluce. 

1st.  An  Accumulation  of  Epithelial  Cells  within  the  Pulmo- 
nai*y  Alveoli- — Tlii.s  i*  one  uf  the  most  rret[uenl  t-luuigew  met  wiih 
in  phthisis,  uud  Is  precisely  similar  to  that  which  has  been  already 
dcMirihcd  as  occurriii;;  in  nisc;*  of  eatarrluil  pncuiriftnia  (Fi^.  148), 
The  niveoli  arc  fonnd  filled  with  large  nucleated  eleuieuts,  apparently 
the  ofTgpring  of  the  epithelial  c«IU  normally  lining  the  alveolar  walU 
(Fig.  lo4).     In  some  acute  caHcit  of  phihitti»  thiu  alveolar  iLccumula- 
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Aruic  Pblblll^  atiowtim  one  nf  ib«  kIvmU  flll4d  with  vplUietta)  «IciiitDt>.  uul  ojukcO 
ceU-UunUntiQii  of  lb«  alreulAr  wall.    X  W. 

tion  may  constitute  atinaat  the  only  morbid  change,  and.  nJthoiigh 
there  is  alwuvis  ^onie  eell-intillnttion  of  the  alveolar  walls,  the  great 
htilk  of  the  pulntonai-}'  conAolidation  is  due  to  the  stuffing  of  the 
alveoUir  cjivilies  witli  cularrliid  proiliicta  (Fig.  IS.'J).  In  some  parts 
— those  in  which   the  ihunge  is  the  uioHt   recent — the  lurge  cclU 
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wbiuh  fill  the  aWeoIl  iin<i  tliv  slvvular  hhIIb  will  W  TuudiI  but  liitle 
Altered,  but  in  the  grenirr  portion  of  the  convilitlnted  tissue  the  rrlU 
will  be  seen  in  varioiw  st«ges  of  retn>gre«:*ive  meinin4rpli<i»tK  »Dd  the  a 
■Ivtrulitr  walls  destro^ved.  wliiUt  in  \hvew  irnct«  ut'  lixsuc  it*  wfaK-h  tfa«l 
proce«8  in  most  advnnccil  all  tni(x>  of  structure  \f^  loi^t  kdiI  nothiDfC 
is  seen  but  a  gmnular  debris.  TlitMe  cbanguit  are  prrcivl^v  itwlogimt 
to  tboao  met  wiili  in  many  nf  the  larger  ncMlular  l«v)oiift  of  aratv  ^ 
tuberciilwii  (Fig*.  H*!  and  l>i>). 

2d.  The  ^^ueuoe  within  the  Alveoli  of  a,  Fibrinotie  EIxa< 
tlon   and  Leuoocyt»«. — This   is  less  fretjueiii  itmu   the   prrvcdi 
(Fig.  151)).     The  exiidatinn-pnKliicts  are  nitniUr  t«  ihone  whirh  i 
the  alveoli  in  ordiuar^v  croupous  pneiimunia  (Fig.  14'>).      The  ccngu-J 
lutn,  however,  is  usually  not  so  obunduiit.  neither  is  the  fibrillatiua 
iiuite  M)  dialiucL     In  the  moel  acuu-  furms  uf  phtbiMs  ibiB  mav  rou- 
stituic  the  principal  catise  of  tbo  puluionary  consoliilatioo.  hut  enn- 
nionly  it  is  amociaieil  with  ni'»re  or  liyw  opitUcliiil  pmtiferatiotu 

The  uppearances  preiieiited  by  the  liuigK  iu  iliviw  i-wmw  in  wbii-li  iki 
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I  at  Unc  from  •  Uw«  vt  Avuw  phtliula,  tbuwiDx  uuu  iih  oenntKlBliaa  m 


Uwlaiwrmunlby  tkvbudailiKcfilKtIffdaiiaH.    ■•  V 


pnlmonarr  conioltdation  m  dae  mainly  to  \\\v  rriri*(t-alir«olM' 
above  doKribcil  are  very  ebanii.-len!«tic.     Tbo  CDo^Udaled  ti«n! 
qniie  aof^  and  friable,  breaking  down  rery  readily  under  the  fingerj 
and  there  i<t  complete  abM>nr4>  of  any  imliiration.     The  rnocoliii 
althfiugh    NTHiietiinea   alitiuHt    unifonn.    iiniially   prweut*    « 
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loIntlaU'ii  ouiline,  inilicaiitig  the  imjtliciiiion  of  different  groups  of  the 
pulmonary  lohiiles  (p.  421).  The  color  varies  from  a  reddish  lo  n 
vellnwish  ;irav.  iiiul  switlt-reil  (IinMiyh  the  eoii)n>lidiaed  mass  arc  often 
small  [H)rlioas  of  iv  more  deci'leilly  vellow  tirtl.  These  latter  cor- 
respond with  thofe  ]Mri»  in  MhJL-L  the  retrugre^ivc  changes  are  the 
most  adviineed.  ttnil  they  are  even  Hotter  in  ciiisisleiiee  ili:iii  ihi-  fur- 
roiindinfj  tiwiie.  In  inimy  parw  the  con^ilidiiled  tiasiie  will  he  found 
linikeii-down.  so  as  to  foi-m  eavities  of  variniw  sixe^.  Thc»H)  uttiially 
[jossess  irrepdar  wall.-,  which  are  ijuite  soft  and  friable  like  the  solid 
tissue  vhieli  Aiimiinds  ttu'iii. 

:^1.  A  CeUular  Infiltration  and  Thickening  of  the  Alveolar 
Walls,  together  with,  in  moat  ca^ea,  a  similar  change  in  the  vails  of 

Fio.  15ft. 
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AimU  Itthl'lr,  «bowiaic  <hii!  ^r  Ihf  alrcin  till«il  wllh  Rbtlnoiia  exiHiAtion  nnA  Irueocrtea. 
m»A  Mtui^rtillulnr  iiillllnttiiju  uflliti  Alvetilar  imW      n'  2»'> 

the  terminal  brnnehiolcs. — Th'w  iiiusr  be  re;»arded  an  the  inrwul  charac- 
teristie  phlhisieal  le-stim,  it  in  m  eotislanllv  a-'^Hoeiatcd  with  the  aliove 
inlra-alveolar  chaiigeM.  wliiUt  it  iti  onlv  exceptionally  present  in  the 
more  acute  puhaonarr  iiillammationit :  i\9  extent,  however,  varies* 
very  corwidcrahly  in  diffurent  l;»se^).  The  ehaiijie  it^  preeinely  similar 
to  that  which  hn»  been  already  dcscrihnl  a^  occurrinj^  in  a<.'ute  miliurv 
tubcreuIo«ip).  In  it-n  earlier  slaves  a  f«'wsmnll  lymphoid  cells  are  seen 
infiltiiiting  the  alveolar  st'ptii,  vrliieh  iin-  ihiix  .xlightlv  thickentHi  (Ki^n. 
]■>(  and  loO).  Aa  the  change  proceeds  the  number  of  these  cells 
increiise!'.  and  from  lliciii  an  impfrfit'I  fihn»-niieli-aleil  Mtnietiire  ik 
develuped  (Fig.  1^7).  Tlii.H  tttruclure  container  no  new  blood-rcssvU. 
n 
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A*  this  new  tissue  (levelt)pA  in  the  aWeoUr  walk,  it  gnulually  ublitor- 
■(eit  and  rvplnces  tbe  alv«ulnr  cavities,  so  that  whiUt  ib  Mime  |»rliita'« 
the  tliickeiuil  nlveoli  nmv  he  fouoil  ctill  contaiDiti);  epithfJial  dement*. 
cxiiiUtioii-|iriHliivtii.  or  even  giant-i'elU.  iti  iillien'  lurgo  tmclA  will  1ms 
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RiTtJiin  nf  I.iinf  ttiMH  ■  (^i*  nr  «>iaci>liai  rhmiiir  liilfalil*.  khawlnv  Iha  llih-kvainc  Nf 
dw  •IvTiiUr  uitlU  bf  a  nbtit-niivlcauil  tl"*iK'  n-^^mUllim  IjmiibuM  llMi/tc.biV'Uici  villi  •> 
•M-uiniit«ll<>ii  <i(  u|mlH-[l*l(.-vlU«llbla  UicklreulM  eavlty.  IlivteUcr  M  umImvmIms  Mtf*- 


•een  amBiM'm^  almos:  entirely  of  ihe  Htnall -relied  t^rowtlt.  Tbf 
dsTdopuicni  lif  ttiis  new  non-^a>>c-ular  tiMuv  in  the  ulvc«iUr  «aIU 
IvwIa  to  the  |wrtial,  nr  even  complete,  oMiteratiou  of  tbe  paltnoiMty 
impillurifs.  which.  ii»  will  he  f*vn  jml>M'i|iii'iill_v.  couelitutea  au  iiupott- 
nnl  eKfiiieni  in  the  ciLiisiiiion  uf  the  rfii-u;:miJe  chiinj;wi. 

Tlie  chaii)!^  whidi  nuiy  snlweqiifiitly  tJike  place  in  th'ti*  alveoUr 
growth  vary.  Thi'  infiltnile<l  »eplii  may  rnpitlly  hrrak  down  befort 
any  marked  tliickniiing  ur  devclopmeitt  uf  new  tixsue  baa  bad  ana  to 
orctir,  whtldt  in  iXliiT  Icms  aoite  etu**^  there  Ih  a  coittiidenible  develop 
uieiic  of  the  iinperfeei  fihro-niicleutrd  liwue.  which,  olthougb  it  may 
reiiitiin  a*  a  innrr  "f  hiw  [icniianeiti  ctniciiire.  u»iially.  owing  to  iiMmf* 
fieiftil  ^a«i'iilar  Mipply^-or.  iiK>rL'  pnilwhly.  owing  to  iiiahilily  to  rwi^t 
the  inraitii>D  and  prevent  the  growth  uf  ilie  tubercle  bacilluD — ttnder- 
ROT!*  in  iu>  turn  rrtnifrrettfiivp  inelnmoqdiwin.  Tbe«»e  two  bind«  1/ 
cliiinge  an-  very  •ifion  found  inking  plaiv  xitHultAtieiiUiily  in  diSerrbl 
portions  of  the  eunsolidntrd  liiri'i.  In  thiwc  |K>rti«ia«  in  wbicb  the  new 
(iMne  \*  nnih*rp>iii>;  dep*nemiion,  il.  t't^rthiT  with  the  ivlla  wbicli 
may  be  cuataincd  within  (he  alveoli,  wUI  be  scun  to  have  become  con- 


PUL.VO.VARr  PJTTIlfSJS. 


435 


i'<>rt«d  into  a  stxuctun>lew<  granular  il^brin.  whiUt  ixrhaps  in  the  iritme* 
iUat«  vicinity  of  these  deg«nenit«<I  portions  will  be  founil  a  more  per- 
tntinent  fibm-nurlcait'd  htnitniire- 

Kwpecting  the  alteration  which  ihe  pxjwth  of  this  small-eel Icrl  tis- 
sue pnxltiecs  in  thf  phy:<ical  chanictc-i's  uf  the  lungs,  it  may  be  stated 
^lierally  tJiat  it  ut<uslly  ieaih  to  moi-t-  ur  kt»  in ilii ration  of  tUt.'  pul* 
moruiry  t^-itturc     The  extent  of  this  iniiunition.  however,  will  vary 
nctvinling  to  the  chanw^teiN  nf  the  new  titwue.      If  the  tissiio  be  almost 
entirely  celluliir,  a/i  !»  the  case  when  it  i«  very  rapidly  developed,  it 
vill  jinxluee  hut  little,  if  »iiy.  iii<liiration  of  the  piilnionHrv  ronsolida* 
tioii.  whieh,  vmsi^^ttng  mainly  of  the  iiitru-ulveuiar  actTuniiiliLtiou!:'.  will 
be    mft  ami  friAhlc  in  consUtcncc.  mueh  i-caemhlinf;  that  which  boB 
bt!<*ii  alrc^Kly  dcserilied.      When,  on  the  other  h.mil,  an  i«  nion-  fre* 

■  nuently  the  awe.  there  is  any  considerable  develujjinent  uf  the  iiiiikt- 
fcot  6bro-nucIeal(Ml  f^rowth  or  its  reticulum  iH  dense  and  abundant, 
tli«?re  will  he  a  correspond injr  induration  of  the  conRoiidated  tissue. 
*n  iDunv  ca«eH  the»e  changes  prixhire  tiniform  tractti  of  imhirnLcd  con- 
*olitl,ition  of  a  grayiidi  co\ot  mottled  with  black  jdgmenl,  in  which 
there  may  be  Bcattered  here  and  there  yellowish  patchet*  correspond- 

■   ■"^    lo  portions  whii;ii  havi-  underwonp  reirojri'essive  fatly  eliiinjies. 
-Alb.  An  Increase  in  th»  Interlobular  Conneotiiire  Tissue. — 
Tfaiat  {]»  met  with,  to  u  greater  or  le.»*s  extent,  in  all  the  more  i-Arontr 
'OiT^us  of  [ihthiHii^.     This    tinaue,    which   (iurniumU  the   bi-onehi  and 
"lood-vessel."  and  contrihutcs  tu  the  fonuation  iif  the  alveoli,  is  found 
^B  '^o^  only  inrrfSLseil  in  ninount,  but  also  ultcrod  in  ehanu;t«r.     Tn  the 
^■fl^vlier  stages  of  iis  development,  when  it  conliiinrt  numerous  stiiall 
^^^ni]^,  although    many  part-**  yf  it    may  resemble  the  growth    in   the 
^P  '^'■V'eolar  walb,  il«  struelun;  is  more  like  that  met  with  as  the  result 
^^  clirooic  iiiduralivc  proeosscs  in  other  organs.    It  ban  a  much  groaler 

|*'*^«»tjency  to  become  developed  into  a  fibroid  tissue  than  the  alveolar 
^*"<>Vfth.  and  is  rarely  the  seat  of  those  retrogntdc  changes  which  are 
***^    <\equenl  in  the  tissue  originating  in  the  alveolar  walls.    Ab  u»ually 
**««it  with,  it  coiisiatfl  either  of  wavy  Hhres  or  of  a  more  or  Icjw  reti<:ii- 
iLti^,]  structure,  with  a  viiryiu;;  number  of  roiiml.  spindle-shapwl.  or 
^****»«"hed  imJIs  (Fig.  158).     Associated  with  it  In  most  cases  are  grau- 
"^^  **»  of  bliwk  pi-^tnent.      These  differences  in  the  pathological  lenden- 
'*'^*«  and  structure  of  the  alvcohir  anil  interlobidar  growths  are  mainir 
y^img  to  dilTercnceei  in  the  amount  of  their  va-wnlar  supply.     AVhereas 
f*     tie  former  the  vessels  become  obliterated  in   the  manner  alrcadv 
■**<3ribed,  in  the  latter  this  obliiyiution   is  much   less  complete  or 
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ontirt'ly  wnntiiig.  Id  the  inosi  cbrnnio  cm&cs  of  phtliisia  Uiu  iartai^ 
lotruUr  ^rowil)  mny  coostitute  liie  |)rf.<4lt>tuiiiuut  titnictuml  rhmi^ 
aimI  large  tmcU  »f  ttic  piiliuoiuiry  u-xturo  may  hit  fountl  maiplBfiflj 
TvplnciHi  by  ti.     (Sec  '*  Intenlitial  l^iiviimuiiia.") 

An  incntise  in  t)ic  inUrloliular  ciituiective  ti»ue  in  pbUiisjs,  it 
much  n»  ihe  new  iJBsue  has  ao  niurked  a  tendency  to  beoooii 

Pto.  156. 


OtuttaW  PhUiMi'i  ihoirliiH  ihv  nuw  IntortubiiUr  lll>ml-l  amwih  oirruumllnc 
mlMlDf  ■  •kccncnicd  «i»d  cucuim  porilon  b[  Uw  eonutlOHWa  luuc-     •  ^\  nrdopnl  ^ 

and  fi1)miH.  Iradn  to  extpnnirv  indaralion  nf  the  pulmonary  trxton-^' 
and    furtlier.  owing   to  the  contrnciion  whifh    t)ic  timoti   tcn«i* 
undergo,  its  ^prowth  altimaiejy  proUucos  a  corrMponding  cautrectiot 
of  till-  (liKoHAftl  Iiiii);.     In  alt  thmw  casea  of  )i1itliifui  iti  uliich  tbtifv  ■ 
citliiT  n  inarkiMl  iliickfninfz  of  t)io  alveolar  wall^  or  an  inirmiM*  in  tbi 
Inirrlnl^iilnr  ronn(*ctiv<>  timnic  Any  ravhipn  whinh  mny  pxtsi  in  the  cmt-* 
aoliilatt'il    Hlid    iiidiiruleal    liMiit'  arv  rli»r»rli'rixp<1    l>y    tin-  tottgll    aD<^  i 
fibroid  charafier  of  their  wall",  tliew  pre.«cntiojr  a  markt^l  cooUmst  1^; 
the  eofl,  friable  ttiwue  wfaifh  Riirroundit  the  mritiw  in  vun  in  wkiHC^ 
ihr  pnliiinniirv  oon^Ktl  ids  lion  i^  due  mainly  to  intra-alreolar  dii 

Obanffv*  In  the  Bronchi. — AHuxion  miut  nnw  b<r  made  to  ccrtatv 
cbnnEP*    in    ibe   broiirlii.     TIkoh-  lubes  are  invnriahly  morv  or 
invoJTed  in  piihnonnn'  pbthi!>if<.     Some  catarrh  uftbe  bronrbi  b 
stanlly  pruMiit  in  phthuiicul  lungs.    The  catarrh  i»  Kometiintw 
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bat  iQUcli  more  coiniiioitl^'  tt  is  limited,  and  more  strictly  contined  to 
5ucli  portions  of  the  lung  iis  are  liecwniiiig,  or  linvf  alrisitly  buTOmc.' 

4!aiiSo)idaU>d.       In    nitiriy  cast'*  ihtMV  is  a  marked  t^^ndency  of  lIuh 

lin'iu-hial  caliirrli  to  K-ad  to  exieiisive  t,i.-ll -in  fill  ration  of  the  dcf]M:T 
ji:ruftun»  of  the  bntiicliial  wall.    Tliis  cvU-in6liratiou  »onietim«»  Icad^ 

uillie  |»roducli(iii  of  sinall  iilcura.  TlicHe  liavt  tliickenvd  oija(|Utf  edgea, 
arid  whon  oiici-  formed  ihev  ten<i  li>  imTiawt-.  la  lulditioii  lo  iliew! 
•c'Uiiges  in  the  li-onchial  mucous  membrane  there  ia  ofl«n  a  cellittar 

Uifillration  of  lln::.|)erilpnim-hi:il  tissue,  and  Xh-tv  smiill  nudules  uf  new 
^rywiL  are  frequently  met  wich.  especialiy  aixmnd  the  wnalleiit  bix>nvhi. 


PATHOLOGY. — Having  thus  briefly  describcil  the  various  strue- 
^unil  ehangos  irua  with  in  tlie  lun;;.'^  in  plithiHis.  it  it'main::)  to  con.'>id^r 
tlie  nature  of  the  morbid  pi-oeesses  ui>oii  wliiell  they  depend.  In  the  first 
jilace,  it  in  evident  that  these  changes  are  structurally  anivlogous  lo  lho.se 
we  have  met  with  in  the  i*everul  forms  ufpulinniuiry  infliinimation.  The 
exudation  of  fibrin  and  leucocytes  and  itie  uecuinulaitiuii  of  epithelial 
ci-lU  within  the  alveoli  in  vnjupuiiK  and  ciitarrlial  pneumonia,  with,  in 
tlie  more  ehronie  cnsci*.  ihe  uliimate  infiltration  of  the  alveolar  walls 
and  the  inci-ea*e  in  the  interlobular  connective  tissue  vrhich  chnmcter- 
\k»  the  interstitial  process,  closely  resemble  the  phthisical  IcttionB. 
y^ese  conKideratinn^  together  with  others  df-rived  from  the  study  of 
be  etiology  of  the  disease,  are  sufficient  to  justify  the  eonctumon  that 
the  mor1)id  processeN  which  lead  to  the  consolidation  and  sobHuquunt 
•tiniutegration  of  the  lung  come  within  the  categor}'  of  inflammation, 
uid  thai  tlie  diffei-enees  in  the  Iiislolngical  idiangeK  to  which  they  give 
rise  are  due  mainly  tit  differences  in  the  intensity  and  duration  of  the 
mflammatory  process. 

But  although  phthi»<ii:al  com^olidiitiiMi  of  the  lung  is  the  result  of 
iiiHHmniHtiiui.  it  is  id)viouH  from  our  i)revious  considerationi«  {p.  274) 
that  the  proccs."*  does  not  owe  iti  origin  to  "simple"  causes.  The 
friH/rfffsivi'  elt.-ir-.icter  of  the  inlliiruTiiutioii  und  it*  tendency  to  infect 
adjacent  and  di.stant  ponions  of  tlie  lung  show  ibe  existence  of  some 
conKiAiit  irrituni  caiMihle  uf  mnltiph cation  in  thf  body 
and  of  !<|)reading  from  a  primary  to  aoeondmy  foci : 
and  for  some  yeJirs  past  the  pretence  of  some  patho- 
ffenio  orffanism  ha.*  become  increasingly  probable. 
Koch  ilisvoverud  the  organism  (p.  311).  Hl^  and  all 
subsequent  investigations  tend  to  show  that  the  Bacil- 
In*  Wibercuiosis    in    Invariably   pre,';ent,    both    in   the 
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luAfp  aud  in  ihe  sputum,  in  alt  ca^w  <>f  pbtbisis  (Fig.  15f():  and  »e 
uiufii  ilierefore  rc^unl  pbtbisiK  m  a  uiori*  or  \vs»  cbroiiic  ptUmonanr 
tuberculosis — i.  e.  vrr  bavr  rcliirtitHi  ti>  l^aenntHr's  view.  Imi.  unlik«> 
liitu,  u-jjuril  tulM.-rculiir  lf.tii)iiit  lut  iiiflmuinatorjp-. 

Itt  coiisidunng  Uie  cauaiw  of  ibe  difTenttctia  in  ibv  hiirtologini 
I'bali;!*^  ill  ifae  lunjfs,  it  '\»  iui|M>rtniit  to  b«ir  in  mind  what  hw  Imvq 
ulrcady  HUittnl  n-H [K't'titi^  llic  vanutionit  in  .the  rhanitlt-r  nf  ilir  ttx- 
Liinil  alMratiotu  in  Inflaintuation  which  are  prcMlurv«l  bv  iliflV-rrnntk  lb 
the  iiitt-nsitj-  hihI  iliirnlion  of  the  inflaiiniialorv  jmit-i.'.'W.  Wlirii  niiidr- 
ing  ibv  |iroccw  uf  inllitmiimtiun  il  wiiKfifii  tliiit  tbp  iik^hI  intcti*<-  fomw 
of  thn  proci-»d  wcrv  chsractcriuHl  li_v  lUiundunt  fluid  nnd  vnrpUMrnlmr 
fxudiition,  Hht-roiLs  in  itiflammntioitii  (jf  W-xt  iiilrnsitv  and  ]i>ti)*t>r  dura- 
tion  tipftufforniotion  plaved  a  prominent  pari.  Tlir*»r  icxtiiral  i-hangc* 
also  varicil  lUTonling  to  thediirnlion  of  ihr  intlaniiuatiiin.  In  llw 
Ipiist  twvcru  and  motil  i-hruiiiv  fumis  lhi<.'«i'ch«ii;r(v  trndnl  to  Iw  limiini  fl 
to  the  clomciitii  immrdlMrU*  ndjnrent  u>  the  Idood-vc^tclj  and  1^-inpb-  " 
fttir».  vh<'R'aH  in  iiil1»miuationii  o(  AumrnliHt  ^trtiiirr  intnijiitv  tunrr 
distant  element*  bocwnc  ioTolved.  Further,  wbernw  in  tlio  krwtr 
UMW  ihpM?  ehatif|;eK  lutiialtv  n»>iiItod  in  the  rr>niiRtii>ii  of  a  ^tmill-tidU^I 
tiwur  nhlch  (ended  to  bi't-omc  fibi-oiil.  in  the  latter  the  ninre  di^innl 
elenient»— being  in  inoxi  nutes  im-npable  of  fnrther  lUrrbijiinrtit — 
tended  to  undergo  ri'tn>gn'>*ive  cbiitigec.  In  the  luiip^  llie  irutb  of 
the&e  pmpn^itiiinH  uom  borne  out  bv  tlie  difTereuce^  nbieli  werv  ami 
lo  ext»l  in  tlie  hittlolo^ir-al  characters  of  the  U-^ionti  in  the  vmnom 
forms  of  pultuoruu-v   inlbiiutiiitrion  and  hIbo  in  acute  lubeffralrA*. 

If  the  ]>nib(>liigy  of  tbf?.*'  intlanimniory  proceTue*  in  the  Inng*  W 
k^t  in  view,  the  expliinutioii  uf  ibe  diftervnce*  in  ibe  bi<itob)gic«l 
ehanurieni  of  tbc  lesions  in  pnlnionani'  phthi»in  berome*!  eridenU  In 
lho«i  ca#e»  ill  which  I  he  inflannnaliirv  pnxviweji  an-  of  Klifibt  iniruuc; 
nnd  of  lung  dtinition  ibe  iiio^t  nnirkeil  olniclunil  ehanifr  will  otnsMt 
in  the  developuienl  of  n  sundl-celleil  j^rowlh  in  the  alveolar  walb  and 
in  lb*  inierlobulnr  risfui' — a  yi-owtb  which  lends  more  ur  loM  lo 
become  devrlo|M-d  into  a  fibroid  structure  :  wberea«  in  tbn«r  cmmm  m 
which  the  inftammation  ia  of  greater  inieosity  fluid  and  eorpttAcular 
exudation  and  proIJferalion  of  the  alveolar  epitln-lium  aill  rotiftital»J 
more  promim-nl  |«ii-l»  of  the  |»mee«i.  " 

The  intensity  of  the  inHatuiimtory  procvfls  nut  only  detrmiinea  the 
biMtological  rhiiraeierM  of  the  pulmonary  eonulidnlion.  but  also,  to  aj 
great  extent,  tin-  Hubsetpirnl  i-bang*^  which  take  placr  in  it.     In 
CBDGS  of  phthisis  iu  which  the  iuluiuity  of  the  iuHaiumntury  prow  Jl 
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OODMclerable,  not  only  do  the  eiiiilic-liinii  ami  exiidation-proclticU)  which 

have  acc-uiimlad-il  wiihin  (lie  rtlvi-tdi  r^iiicklv  Jcj;vuf[-atc  anil  lircak 
cioKii.  l)ul  Htiy  siiiiiijl-rrllifil  tjwHt-  whirli  may  liavf  bwii  iltvelope'l  in 
the  alveolar  walla  or  around  the  tc-miitiid  tironehiolct  nlw  softcnn  nnil 
diw,  ami  tlin*  the  vilalttv  of  l:ir«iv  tiaLts  of  l^lt■  piilmoimrv  cuiiMliila- 
tioii  uiuv  bevouie  liejitrove'l.  In  thuse  ^:iisuji,  on  Ilit-  uther  haiui,  in 
wliifh  ilm  prowjw  U  less  intense  the  sumll-ccUed  j^i-owih  proiluL-eil  in 
the  alvi'olar  wnd  Imjin-liJal  wil|]»«  is  tiioru  pcmiani-nt.  uud  ihi-re  iw  an 
increase  in  thi'  intcrloIiiiIii.r  conncftive  tissue.  It  irf  UifKe  two  kinds 
of  chungi' — the  one  teinlinj;  lon;ii<l  death  giml  tlie  othtT  toward  the 
prmliiotion  of  new  tissue — which  produce  thu  catn-atioii  und  softening 
on  llic  ono  liiiiid  juid  [he  iruliinilion  on  ihe,  other,  which.  aKsociateil  in 
sncli  various  dogreen,  muke  up  the  ilivfi->«j  phvHiuit  diarBRUri-s  of  live 
phthinicAl  lung. 

Thv!»e  VHrious  Becondary  changree  which  ni»v  t^ke  placp  in  ihe 
pidnioniirv  consolidiitiou  of  ])litliisis  must  be  t-onaidurt'd  luori-  lullv. 
They  iwe  of  thrws  kinds — rnxohition.  dorclopment  into  an  imperfect 
fibroid  lifwiie,  and  rotrogntde  metainorphosisi, 

Reaolution. — Much  of  that  consolidation  of  the  lung  which  i-^  llie 
luoKt  nipidly  imluci-d.  and  vrbitih  is  coiisutjiifntly  oniric  lo  the  pres- 
ence of  intni-H.lveoIar  exndation-nialter,  may  become  absorbed.  Tlie 
resolution  of  the  ennsolidation  miiy  thus  he  complete,  or  after  the 
»b>M)rj)iion  of  the  intra-alveoliir  pro'liuti*  l}ic-re  luuy  wmnin  moi-e  or 
letH  infiltnuion  of  the  alveolar  w.i|]s. 

Fibroid  Development. — This.  a«  hiw  been  «vn,  iiuiy  loke  place 
in  the  gftuili  in  ilic  alvcolur  waHh  and  also  in  the  new  intcHobiihir 
tiB8uc.  The  tiiwue  which  originates  in  the  walls  of  the  alveoli,  beinji 
for  the  most  purt  deslilute  of  bloixl-vesRels,  is  incapnhle  of  fonuing  a 
very  mature  slructure.  bul  it  may  develop  intci  an  imperfect  tissue, 
and  remain  Ibr  some  time  perniunent.  thus  coniribnting  lo  the  indu- 
ration of  the  lun;;.  In  (lie  new  interlobular  tissue  there  is  not  ihp 
same  interfcr^-nce  with  the  viismlar  supply,  wud  hence  lliis  forms  a 
much  more  fully  developed  nml  pcruiauent  structure,  and  i»  the  prin- 
cipal sfjiirce  of  the  pulmonary  fihi-osis.  The  exieni  of  ihis  fihi-osis 
is.  for  the  most  part,  in  direct  praporlion  to  the  chroiiieity  of  the 
dinehsp. 

F«troBTade  Metamorphoms. — li  is  this  kind  of  change  which 
leauis  to  that  caseution.  softcnin>c<  imd  disintcffralion  which  is  »o  chn- 
racterijttic  of  [ihthiHw,  and  wliit-h  distinguishes  pbthisicjil  from  oilier 
forms  of    pneumonic   consolidation.     A   retrograde   change   in   the 
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iiifluiiniiUun'  prmlucU  10  mi  invsriaUe  accoiu|iaiiituvitt  of  actile  Quit- 
pbtbUical  pnciimoiiia.  Miirh  uf  the  pxiHljition-nuittpr  nml  i'|»)llir^ 
liuiii  whiclj  fill  till-  HlriMili  iiiitltTgrtiM  fHiiv  Btid  uiimiitl  fhiiii}.'(v.  udL 
lis  tbu  circiilnlion  bccomcft  restored  in  i)ie  piihuoimry  cApUUricA.  tlic 
degetiemfiil  prmliirt.o  :in*  iil>M>rti4>il  nml  iIm*  lutig  rt'iiiniiii*  iii(m*t.  lb 
phthuicfll  ctjiLHiliiltitimi.  Iiowtivvr.  ibv  removal  of  lli<.>  iiillniuiiutton' 
prmlucte  (kMSB  not  tnkp  plnco.  The  (H>ntcntB  of  ibc  ulvrali  (Iej;riit>niiR. 
but  Uiu  tU-^fiH-nttcl  prr>iliirl>^  »n>  not  ahNirbii).  niid  iho  ittnnnlUUlMl 
luiijf  iinitiT^^'H's  n  nipit)  or  ;'rHilual  procotw  of  illHiDie){rutioo. 

In  stDilyiDK  tbt)  c«ii»cM  of  tbiti  retrograde  iaelamorpho«itt,  wbioli 
cuiMriluten  w  wM-ritiiil  11  fruturc  of  (bi- (liM-aAe,  ni>  fiii)l  tbni  it  hv- 
M»\xu\\y  been  atlribiiUKl  to  conditionx  in(orfprittf>  wilb  ibe  citvtiUtM«. 
I>r  tlifsc.  ibiiL  wbich  pnibabW  fMvnpiea  tbf  mcM.  prominent  pUrv  ift 
ibe  oell-infillmlion  of  \\\v  kmIU  of  ibc  n|ri<oli  nn<l  t^iunUiT  bi-i>tH-h) 
urbirb  iH  MK'h  II  (-onitlnnt  tbouffb  voit  variable  factor  In  pblbUi^^. 
AVbcii  tbc  intiltnttioii  u  iimrkoil.  ami  tv|)Fi-iallr  wbra  rapi<llv  imlucnl, 
the  rffofit  of  tbo  pnwinrc  wbich  the  yoang  cells  expreiiir  upnn  the 
piilmonnn'  cftpillarios  Ik  in  olirtinicl  tho  circulation,  iinil  nuuiv  nr  all 
ibc  vi*mm-Im  h<H)ii  Ih<i-oiiiu  itbliti-nilcNl :  lltii«,  nul  only  \»  abmrpliou  of 
any  intm-alveolar  prmluct*  pivvcnlvd.  bnl  ncinrotic  changes  iiaturmlly 
reHiilt.  TIicsc  iirp  cH«f«  in  wbii-li  tbe  irriimion  iif  ihe  barilli  w  great 
in  proportion  lo  thv  rtv^imlio):  (Miut-r  of  tin.'  tiiAum. 

Among  other  condilioim  tendbig  to  inlcrfprr  with  ihr  circiilatinci, 
luiil  KO  to  mitMt  niH-nMir*.  inuKt  be  nieiitioiie«J,  no  oblaminj;  in  the  tnoeX 
luruti!  forms  of  phthutin,  ihe  pn-KMun*  cxcrt'i.'HHl  npiin  tb<*  pulniiiiiary 
captllaricw  by  tb«''  iiillainiiialory  producL^  wlileh  have  HccuiiinlHt^ 
within  the  ulvooli,  and  that  tendency  0  Nt^i^nation  of  the  bbiod* 
Flreiim  whieb  in  an  invariabh' nr»i>nii»nriiiiM*nt  of  etery  intctow  ihRsm- 
liiHli'in. 

lint  th»v  are  obvMi»t|y  not  tht  mdw  of  ibe  iH*crfl«U  and  raM«iton 
of  tiwne:  it  )i>  obvionxly  th»  influenc«  of  the  baoUlua,  whit4i  tK>t 
only  BxeitiM  the  uell  infillntlion.  and  ibi.Ti'f'irf  iudncw>  »ucli  pmNHirv 
on  the  veasels  lu  tho  cells  excreiKis  but  wbit-h  |ircrent«  the  foruiaiian 
of  Tipw  Ttwebt,  mniWA  the  oMilerntiim  of  nbl — fitr  tbew  woald 
romain  in  any  "simple"  iboiigh  i^pially  dciuxt  inShraikui— '^od 
finally  chunw  tlu'  deiith  of  the  i-cIN  ronnd  about  itfflf.  for  thr*t>  might 
ofleo  be  nourixlii'd  fnmi  iivi|ibboriiig  vewela. 

In  addition  to  tbe  nliove.  nn  importiuit  cK*ment  in  ihr  camuioa  of 
tlie  reirognule  i-bang^c^  ttf  pbtbii«is  \»  pntbiibly  tlial  inbi.*rt-nt  wMtknew 
of  the  lunga  (usually  iubi-riifd)  wbicb  not  only  rendora  tbeui  ntpcettl- 
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Jj  MKoeptible  to  injury,  but  also,  when  injured,  rcndora  tbcin  altnor- 
malW  incapable  of  recovering  fruui  tho  inflamnmtiirv  pi'ncnvi  wljicli 
has  been  iiiiliitxHl. 

In  many  cAae»  of  phthisis  also,  e-spccially  in  the  more  chronic 
fcvrtiis.  nw^iindarv  intlannriatiyii  wml  uli-i-ralioii  wf  the  pultiionsry  cou- 
8ol  illation.  iViiuhin;!  I'ruui  thv  injurious  injluctict?  of  tL'ttitneU  secrc- 
tiori.4  and  inflntiiTniLtory  proilunte.  in  which  »[  thitt  ittagc  orgsniitniH 
ofclicr  than  the  biurillus  arc  often  present,  ooDtribute  to  the  dc^truc- 
Cioti  of  the  lung. 


UTIOLOGT. — In  rtiidying  the  etiology  of  phthUis  it  \»  obvious, 
tti  the  tiot  piove,  that.  ariscpUiig  thi^  tubercle  biU'ilhiK  lut  an  eii>Keiitial 
elc^taent,  soniethiii;^  more  i**  uect'Ssarp  for  the  pnxhietion  of  the  ilis- 
o«La«e.  The  bactlluis  oa  ha^  been  Kcen,  mutit  in  ttomc  i4ituntion<t  be 
consluutly  entering  the  lungs  hy  means  of  llie  rt'spirtHl  air  (p.  315): 
ixk  lioflpiiiiU  fct  apart  for  the  treatment  of  con-siimption  ihe  sourc&s  of 
ixaiVvtion  abound,  and  yet  Low  i>xet>eilin)£]y  rare  are  the  instaui'vti  in 
w  la  icli  the  ilevelopuient  of  phtliisis  in  the  benltiiy  rcaulls  !  The  other 
i»«><.*t«sar}-  factor  Is  nomcthing  inherited  or  a<:t|iiircd — inherent  in  the 
ixK^vidual. 

The  inHuenoc  of  hereditary  predisposition  is  ho  tnarke<I  tiiat 
it  luit-it  neeewarily  oeeupy  «  prominent  place  in  the  parhnlojiy  of 
]>l^a  tihUis.  As  to  the  nature:  of  what  is  ti'ansuiiited — altiioitgti  in  ignite 
03Co«pUouul  caiteti  this  ni».y  possibly  bu  the  lulerclu  bacillus — speaking 
goneniily.  it  is  in  all  probability  t*iinply  a  tendency  to  diweii.se.  It  may 
l»^  «ai<l  ihiu  this  u-ndeni^y  ediisihi.-s  in  soiue  feeblrnc.H.s  of  the  cnnHlitu- 
*'**>!  in  general,  and  ol^en  of  the  lungs  and  other  organs  in  paiticular. 
A-s  I  TvsuU  of  this  fcebli-nesd  th^-rc  in  ii.siially  a  want  of  oonsiiturioiiMl 
vtf^or,  lilt!  power  of  reitii^Ling  injurious  influences  i.>i  diruini&hed,  and 
^'^^^  lungs  and  often  other  organti  and  tissues  which  are  cHpecially 
^*^«-«.k   tuif   in   conwom^nce   ahnormiillv  liable   to   become   tnflanicd. 

**  »Jrther.    this   inhcritetl    weaknen*   not    only    i-enders  cerliiin   organs 
Mr»riomiaJlj  liable  to   inllauimation,  but  alfo  abnoniially  incapable  of 

<^<-'!overinp  frtjiu  the  liffeetii  of  the  inllaiuuiatory  jmhhtss. 

■"Oother  important   Ibctor  in  the  development   of  phthisis  is  the 

'****?  of  the  ironeral  health.      Quite  apart  fnon  any  inherited  feeble- 

*^^**    there  can   he   no  doubt  that  an    impaired  state  of  the  general 
_    *'t.li  greully  favon*  the  dcvclopmein  iind   prugnw.-*  of  ibe  diifeime. 
Is     when  A«»/A   theM>  idit-ain  that   wc  huve  the  most  fiivonil)U'  vtm- 
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In  theM  two  (.-ondilionB.  therefore.  liereiliturT  pre<iiftpii>iiinn  ui<l 
ftiitr  of  p'n^ral  lii'allli.  we  have  tlie  tillier  fkcfir — tbe  unuirlltin:: 
iiilttrn-ui  ill  tlif  iiiilividuul — wliirb  upjH'iirs  to  \te  necewunr  for  ilii- 
pmrluctiuTi  uf  plitliiniii.  It  in  (bis  Inherent  roridiiinn  whu-b  inust  1m* 
n-jtanitil  as  (.•uii!'tiliiliii)j  u  ewjil  5ivorat>le  ti>  the  »U"vt*|np»n^t  nf  ibe 
iuH|iin'i]  hHC-illu^.  mitt  whatever  it  mny  be,  ttR  impfiriuuit'  m  ilillic^lt 
lo  uvercsliiiinte. 

So  little  in  M  prtMcnt  known  of  tbe  lifc-biittrtrv  of  Uat-tlluik  tulirr- 
ciibttti'*  ibnt  lltu  riiTiinixtanct^  which  favor  itf  growth  rnntiMt  W  f«»r 
iiiuhtti'^1;  hut  ill  emleavuriDg  lo  iiiiiU>i>Uiu<l  tbt-  fuvtiraldt-  iiiflmiirr 
inherent  in  the  iadividual  in  tbe  eaec  of  phtbi^iiA  we  nhall  pn»lmblv 
gnin  *ouw  help  fMni  tbf  apical  distribution  of  tbe  pnlnHHiarv 
Immi. 

The  muscK  of  thi»  ii|iiivl  dij^tributioii  an-  |>rolinblv  tn  be  Mtught 
for  ill  (he  iliiniiiiKhe'l  ruii^i-  nf  respiniturv  niovetiii-til  wliieh  •tlitain)> 
in  ibe  hi<:hefft  portions  of  the  hin;r*-  Ak  ii  reMill  of  thin  dimini^bi^t 
movement  tlietir  m  diiitini»lied  ni^raiion  of  blood,  and  in  eertain  con- 
dition»  of  limllb  n  tendetivv  to  (•litgnation  of  llie*b1<MMl>Htresni  in  tbe 
piilinouarv  ejipilhiriex.  The  slu^nation  of  tbe  circulalion  uiaji  It-o^l 
to  more  or  le-w  injiirv  nf  tbe  nnlls  uf  the  ViBwels.  an<l  a  •lipbl  leak- 
s' be  thiu*  indneinl. 

It  i*«  obvioiiJi  thai  iinv  iiiherilttl  m-  :tr<|iliirod  WMkin**-  imi-t  tft\..r 
the  oerum.*iu*e  of  the>p  apii-iii  eh»ii^t>.  Iteiienil  feebk'tivvA  and  want 
f>f  vi^r  lead  to  loss  of  mnsnibir  (tiren>!tb  aitd  weaknetw  of  (be  hnut, 
and  ihtin  tend  tn  prevent  the  full  e,TpHn.-iitn  i>f  tbe  cheHl,  \n  ean-N-  * 
wlMifiin^  IMwIiire  of  tbe  bodv.  nii'l  i"  impair  tbe  hlood  and  iiir  eirruU- 
lion — till  eondiiioiu*  fiivorinp  bl<io«l-8tii(:nali<iii  In  the  bighcptf  pirttiain 
(if  the  liingi*.  I'Hrlher.  the  tniieleiw  condilion  "f  the  bh»<Kl-v«-«rJ»  uul 
the  |joverlv  nfilu'  )d»)d  with  ubicb  the  eonntitnl tonal  feeblencM  is  mi 
often  a-sMieioU'd  fttniiRh  tbe  eoiMlitions  whieb  are  the  m«*t  favorable 
to  iraiiBitdftiimi.  Mnv  not  the  exiMeiiw  of  wieh  pbvrical  ifnidltiutu 
in  the  higbt^ftt  {lorlinui^  of  the  lun}^  be  ewential  t<i.  «r  at  all  prent* 
fprttttlv  favor,  the  injurious  infliietiee  of  the  in«jttre«i  harilliiB  ?  And' 
amy  ire  not.  hy  trentment  whieb  temi*  lo  obviate  thtrtn,  dn  nneh  irt 
prevent  tbe  development  nf  pbtbiniBl! 
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CHAPTRR    XLVT. 

IKFLAMMATION  OF  THE  BRAIN  AND  SPINAL  CORD, 
AND  OF  THEER  MEMBRANES. 

ISFLAMMAT'iUV  proci-.-wt's  in  llif  iii^rvtxu^  rt-mres  are  lew  fre(|iu'fil 
tliuii  Kiu>  toriiierlT  supposed.  Many  nf  the  iiiDrlild  (;li:iiigiL's  in  tlie 
*»r*in  uiid  s]>iiinl  coni  attonded  by  softening,  nntl  formerly  rcgftnlcil 
aa  tin-  ivsiilr  of  itiflaiiiiiialioii.  art*  now  known  to  aritie  from  simnle 
ioii-rfurfiicc  with  tbe  blooil-supply.  such  as  nsiilts  fn>m  tbroiiihnsin, 
enibulUni.  or  iU-;>utienitiv(f  diaiijrt^i  in  tlic  wallt*  of  ihe  b1oo(J>vcj<scl 
(p.  76). 

Inl1uii)itiutii)ii  of  the  hmin  and  Hpinnl  cord  mnr  hogin  ii|Xin  rlic  r)iir- 
fWce.  bi'in^  S(x-oiiJar)'  to  iiii  inllHiniiiticiun  of  the  meiiiiigt.'^  ( meninffo- 
encephalitis),  or  it  may  coinii)i;nc<>  in  the  subitluiio^'  nf  the  or^iiuH. 
I^ouit'iiiiit^  tbo  procL'Sf  is  diffiirte,  sonit'tinitw  ciirnmBcribt'd.  It  tnay 
run  eitlipr  an  nriitn  or  ii  fbnnii<'  (-onrsc.  rfstiltiiig  In  intiUration  nntl 
n«>f\cniug,  tsuppii ration.  (ab.Hjess),  or  sclurosis. 


Inflammation  op  the  MENrNOEs. 

ACUTE  MENINGITIS nv MENINGOENCEPHALITIS.— The 

*i»tler  iiiinic  ik  ilit;  inort'  urcMiratf.  for  tbc  ntrtex  of  ilu-  hmin  invariably 

linrticipiLtci  in  i»n  inHtimniatinii  nf  the  moiiingt's.  and  to  this  partici- 

putivii  many  of  tlie  !*yni]>toii]>i  of  the  di.'»efiw  art?  iluc.      All  tlio  uiviiin- 

^e^  Hfi'  not  (?i|rmlly  iirvolvnl.     Tfii-  fjisoa.'sc  Im.-  it.-<  wiit  in  the  vnincnlar 

|»ia  mntcr:  ibe  urmlinoitl  nisn  is  nflf^Tcd.  but  tbc  dnni  niatrr  prtwnts 

'  i  ttle  or  no  change,  nnlesn  tlip  meninf>iti9  hns  arisen  by  extension  from 

*te  mi'Mlo  ear,  iIi!«e»M>  nf  the  nose  or  of  the  ^kldl-bones^  in  whirli  cnse 

*-liii  tliini  inav  be  infliuiicd  or  even  ffnnjrreti<ni.-i  over  tlie  wiit  of  the  tn"i- 

"l^iitrv  (lit>ea«c. 

Stiologfy. — Wbether  prinuirf  or  «econtlHry  to  »ome  otber  disease. 
''i^e  may  fwl  certain  tliut  aeiitc  mcninjtitis.  in  spite  of  ii  few  obscure 
^^ases  in  wliicli  ibe  etiolngv  iis  i|iii(e  iiuknoMn.  i»  alftayji  dne  to  the 
^■-ctjon  of  orfrnnisms.  The  two  t^omnionoxt  forms  are  the  tubercular. 
«iue  to  the  ileM'b«pnii-nt  of  •■tubeicK-.«"  iilooj;  tin-  SyUijin  arteriet*  (p. 
^20),  and  the  soptic.  due  ti»  infection  willi  soptie  organJuum  ibi-oujjli 
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a  Mr«iiitHl  or  from  niitiic  fuciut  of  septic  iiifl»initi»tion,  nucb  a»  ■  iia|)puni'- 
tinjj;  iiiiililk*  ear  or  ti  rivjiLitilic  iitiit>sis  of  tin-  •^kiill.  Nrxt  it  nuiv 
iR-rui-  Ox  uii  i!|iiili-niir  (ii^caM- — epidemic  oerebro-spinal  meainffittf; 
anil  it  innr  arise  in  the  course  of  certain  ixifeotlTe  dineaaea  pyir-  I 
itiin.  crv^ipi'taM,  {mcumoiiiii.  ty[>li»i<l.  rU-.  Knrfly,  iiit-iiiii^itiji  (Mimpl« 
traumatic)  ariw»  uficr  a  lilow  not  i-atisiiig  tkiiy  wouml,  and  it  U  ««iii 
lu  liavt*  bwn  fuunU  in  mhuv  fatal  caM!!>  of  siiiistritkt>:  lifm  wr  tuuM 
lUHituif  tliL*  injury  (from  Mo«  or  iiual)  lu  \m\v  \wvn  tlie  [trriliviMMtne 
I'aiiHe.  fimbliiifj;  sdini^  or^iiisiii  tu-ci<lc»tiillv  prt-scnt  in  Uic  1>I<hkI  lu 
iu>ttlo  aii<l  fiUivt. 

Morbid  Anatomy. — ^Tlie  tulxrrciilar  fonii  afli-i-ta  chiefly  ibp  Kaw 
i>r  till-  limit)  I  Kn.oi-iiifiiiiiftitit*).  tlit-  liilii-rc-li'K  licirig  rimiitl  on  ilir  inniT 
nurfiitf  of  tlio  .>>iriji|K-<l>nlf  |iia  nhttiil  llu*  jHtti!i>|H'(luru'U«,  i-hia»tua.  attJ 
vnlliTula  Sylvii :  a  fvw  scattvrci  oiicw  limy  Itc  found  on  llie  mnrmity. 
All  MlhtT  funni*  aflt-ft  l>y  |in'fi>rfinv  thi*  c^nivcxity  ofrlw?  liMiits|ilirr<«, 
but  readily  cxteml  to.  tn*  even  i^tarl  fnuii.  flip  ba#4<.  The  Kpinal 
moiiinj;w  are.  a»  a  rulr.  htn*  nffivtiil  ilinn  the  ccnbnil :  but  it  tniut 
not  be  HU|i(i<is«'il  rhnt  llie  icriii  "  ccrebr(i-ti|>iiial  ineniiij:iti» "  !tti(ili«« 
Uinl  Kpinal  iDeiiingili!!  ncciir^  "nly  in  itic  epi'lemic  cliMMUV. 

Tbf  pia  iiialiT  lievoitios  uxlrvuiely  IiyiK'ni'mic.  m  tHeo  {»rrT  »  cur- 
rci<|K>niltn(;  nrcn)  docs  the  ncrcbrnl  eortex.  which  softens  frnm  inGltr»- 
tion  ami  ii-imhIIy  proM'nt*  cncill  lirimirrbtigic  foci.  At  the  same  timf 
the  nubanichnoid  lltiiii  iticreuM**  in  amount,  being  iioually  rondvrrd 
turbid  by  the  eH^iie  Into  it  of  white  anil  red  eorpni)etui<.  uod  *<naie- 
tim(^  bernmin^  nRlnnlly  piinih-ni.  In  the  boHowt)  brtwern  the  con- 
rolutioD.'  imd  in  tbo  inter]KHiuneiiliir  .tiuice  tbiii  turbtility  u  alwan 
mo«t  marke<l,  and  here  mawHn>  «f  fi))rin — Mimetiinc*  firtn,  a^aiu  voft 
and  |>unfonii — i-olUft  in  the  niMre  iiUenw  eii*«."!«  of  the  di-ii»»e.  ihrrv 
bvinK  djiotA  of  hiist  re^ibtnnce  like  the  <;n>i>vc»  between  the  mtesuuub 
LI)  peritotiiti«.     The  ararlinoid  tti  tnrbid  nm]  Hligbtlr  nroHeQ. 

The  veluHi  ii)1i'rpot>itum  ic  hyiwrsmuic  and  owollen.  lending  to  effw- 
i>ion  into  the  ventricles,  which  become  diHtcnde^l  with  lliiiil ;  the  ooa- 
vnluliomt  are  ihiiH  pmuted  »(ptinHl  the  nkidl  and  Hattencd.  The 
iltcntlYiiia  ihiekemi  and  hecomt*^  ronjjh  on  the  8urbw!. 

Patboloffy. — It  will  bp  jK^en  that  the  Mage  nf  hTprm-inia  will 
acconni  f"i  'In-  nirly  deliriuiii.  excitemuni  of  the  «vnf>c»,  and  teiidmcy 
to  i»>nvul5ivr  mnvemvnl# :  lliat  a»  the  infiltntioo  of  tbf  cortex  ^m» 
on  llic«4-  ittit):4idi*  »nd  certain  |iAra)yM<H  arc  apt  lo  tip|»mr,  riihrr  from 
injury  lo  mottir  fenlftTst  or  lo  iuvolvrineni  of  motor  nerve?  after  thrr 
have  \v(t  the  brain  ;  finally,  the  incretuinjf  effumioti  intA  the  nWitll  bshI 
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rising  intmcrnniul  jiresaurt-  induct.';!  vouin,  h»  hits  been  aliuHn  b;^  a  fi>w 
in  which  flniil  Iihs  been  dmwn  off'  atid  the  jmiieiiu  hare  recov- 
cont«ctou»:ieM4. 

CHRONIC  MENINGITIS. — The  above  are  generally  ai-ute  liis- 
coscs,  but  chnmic  inilaniiimiion:*  oft'iir  froin  alcoliolism.  in  i^.'n<Tal 
paralysis,  .iyphilii».  ami  iith.'r  ilisotisrs,  Ipading  to  circnmscrilHHt  ihick- 
eninga  of  the  uivmbrani-M.  ailbi-itiuiis  of  the  luembrHtieK.  and  tiupvr- 
ficial  sclerosis'  of  the  subjacent  bratn-  or  cord-stibstimec. 

Inflammation  op  the  Brain  and  Cord. 

ENCEPHALITIS  AND  MYELITIS.— In llaiiimatiui)^  cmuim-ii- 
ciii<:  iu  the  I'ub.-itanL'C'  of  the  bmiii  or  .-iiiinal  cord  are,  as  a  rule.  cirtTum- 
Bcribed;  Imt  in  the  mrd  it  iti  not  uiiwimnion  fur  myelitis  lo  extend 
thronf>h  a  oonsidoniblc  jcti^rth  of  the  >:ray  nialtcr.  Acconlinu  to 
t-'horrot,  henHnTliHL'e  into  ibe  i-onl  i.i  geneniily  ilie  rt'sult  of  royeliti.-*. 

Etiology. — Mechanical  Injiii'y  causing  contusious  and  laceraiionK 
in  a  eonimon  cjiiiw  of  ruutid-velk'd  infiltriirion  iirid  infbininiiilorv  wjIV 
ciiing;  W)  idrtii  IK  pressure,  uji  is  btwt  sirri  in  ibe  nri;:[ilio5-hood  of 
tumors,  tubereiihir  niasites.  paiiutitcit,  etc.  and  in  angular  curvature 
of  the  f<]iine.  C'iiscs  nccnr  also,  especially  in  the  cord,  in  which  ihe 
cauKc  I'f  thtt  inllanjuinliiin  i^  dIihcui-i'.  Suppuration  in  the  curd  '» 
cxiromely  rare,  and  due  either  to  injury  nnd  jioptie  nieninxitin.  to 
burotin^  into  thi>  dunt  nut  I  cr  of  a  tubercular  fnrus  from  Kpinal  ^-arieK, 
ur,  lUOBt  rarely,  fmui  septic  euibolism ;  In  the  brain  it  ii'  mure  eoni- 
mon. tIiou;;li  still  rare.  In  this  situntion  the  urdinary  causes  of 
ahweHHare  three:  (1)  Direct  injury  to  the  head.  tvimetimM  of  a  slight 
kind  and  iinacmni[>imied  by  wonnil.  but  gcncralK'  rrarhiring  (be 
skull,  proiliiring  a  wound,  and  even  leaving  .1  fi>r<-i;j;Ti  bodv  iu  the 
brniii-substunee.  (2)  Dise«8e  of  the  akull-bone>*.  especially  of  the 
)K'inui)'  part  iLn^und  ibe  uiiddle  ear.  Tn  ibese  came^  the  tnentbiTtnfiK 
and  brain  may  all  be  iidhcrcnt  to  the  diseawd  bone,  and  tin*  abscess 
lie  close  to  the  sarfnce,  or  the  abwres*  may  lie  deeply  in  the  siibstntice 
of  llic  hniin  itnd  produce  no  disturbance  of  the  membnii»*s.  {'^^')  Pyae- 
mia. The  abseesseft  in  iheuc  caM.'».  whieU  are  rare,  iiiv  often  multiple. 
In  a  small  number  of  eiLHcs  eerebrul  nb!*ce.«s  lin.s  been  awmciateil  with 
diluted  anil  ulcerate*!  bronchi :  If.  n»  nerms  probable,  there  Ih  a  con- 
nection betwei-n  the  twu  di»ea»e8.  the  ahwce**  must  l>e  embolic  in 
origin. 
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Morbid  Anatomy. — 'flic  pmoc«s  of  inflammation  in  the*  tirmin  M 
the  mmc  hm  elsewhere,  tt  begins  with  liT|)erseDiiB,  oUvu  mccam- 
pHiuMl  bv  minute  extnira0ation»  of  retl  (■i)r|)Uftcle!> ;  ititr  ti^ue  htroiw 
infillnkti'il  vritli  Quid  and  Ic-ucih- v  tt-t^  foul  t-oti.'-iilfruMr  wirit-iiftl.  an  that 
it  WBshfS  nway  under  n  rfrwim  of  water  too  gentle  lo  affwt  ih«  hMlth^ 
»iibi«lam'(-.  At  6ri«t  niiirMnnlv  rcil  or  tiioltlt^l.  tlic  (H>fteli«H|  timtv 
grndnnll}'  sc()uin.w  »  bnjMiiioli  ur  broHiii^b-vulluvr  rulnr.  t>viB)t  lo 
changes  in  the  bictnoglobin.  The  nerve-fibrce.  nerve-eelU,  and  n*Ib 
of  ibe  neuroglia  become  fatty  and  diRinlegrate;  the  fat-^'ranuli^  are 
taken  uji  by  leueoeyiM,  which  |ii-ow  iiit<t  large  very  granular  ix^lU, 
called  pniniile-ccllH  or  corjmwios  of'Jliige  (Fig.  1.1).  The  abo*p  pro- 
WB  U  dcsicrihed  ah  Inflammatory  softoninir-  and  is  t|aiie  diMtinci 
from  the  degenerative  >4>riening»  froMi  fiulMdism,  thmnitMxi*.  eir. 
(p.  T.'-O- 

If  the  cauiH*  U  of  :tueb  n  nntnre  ns  ti>  lead  Id  voppurBtloii,  rell- 
infillralion  incrt>a(<es  greully,  n^'|ihirtiig  ihe  nonniil  finirlurr;  ibrn  ibe 
cetiire  uf  the  niii^s  die.s  and  a  relbmiish  or  reildi^b  |ius  forms:  in  i-on- 
n«ction  with  the  middle  ear  iho  pus  U  genemlly  ^reeniwh  and  vtry 
offensive.  Siieb  an  aWc»  may  iiprend  uitiil  it  burets  eilbt-r  K-xlvy 
iiiilly  or  into  the  venirielcs.  and  if  ii  be  o|H*ned  during  thi^  t>tagr  tt» 
walls  will  bo  found  Nhaggy,  rer}'  va*ciilar.  ilotted  with  hrmorrbagM, 
and  Kofter  than  normal;  or  it  may  at  any  time  cv-a*e  to  spread  and 
bwome  surrounded  by  a  eapsdile  of  eonneetive  lipnae,  wliibt  the  p«t» 
often  undergone  mtieouti  degi-nerution  and  becomes  tbirk  and  vi»ci*l. 
It  is  thought  that  pu9  ihux  pnca]u)ule<|  may  ilry  up  and  vaMMcor  cai* 
eify,  or  be  ev^n  omipU-tcly  ntisorlM-d.  leaving  litllo  more  than  a  n-ar. 
A bt*cvit»i,-?t  may  m-riir  in  nny  ]Hirt  of  ihe  lii'ain,  but  are  m«*t  ei>iiimon 
in  the  trmport>-i>phenoidnI  lobiv  and  eerebelluin.  because  of  UiC  con- 
taet  of  rhene  |utna  witli  tbe  middle  ear— the  eommoncat  sonrcv  of 
infection. 


Sclerosis  of  tbb  Bra-in  and  Spinal  Oord, 

GENERAL  ACCOUKT  OP  SCLEROSIS.— Many  diwa»w  arc 
cbanu-teriKeil  by  tin-  presence  of  exeem  of  fibroiw  tlMUC  in  dilfcimt 
|iartN  of  the  tentral  nenouK  »<yi»em.  tiuch  exccwa  beinjt  aoooffipsnicd 
by  degeneration  and  atrophy  of  tJie  proper  nervous  olewentji.  Tli« 
nbnonuol  tiwiue  ia  just  aaob  us  rei^ulta  from  a  prodacdre  inflam- 
niation  ^p.  :!;>!<),  and  many  pnthologiM.s  rcganl  ihesie  disenim  a»  of 
indaniniatorv   origin.     Thcrtf   ui,   however,  much   room   lor  donbl   in>] 
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many  uafies.  nnd  other  obtwrvem  prefer  tu  luuk  upon  the  increwe  of 
connectivG  ii«siie  jw  due  to  u  li_vpc'ii)!iisia  of  ilie  nuurogliii,  the  ciiiise 
being  unknowii.  Most,  prntiably  they  )ir<'  instant'cs  of  ovcTf!n)wlli  nf 
coiinectivL-  tis!«rie  fll1llluill^  iijton  tUgetioralioii  iiiiii  iliininution  of  tin* 
pliyniulojrifal  resistance  of  a  bigber  tissue,  being  comparable  to  the 
growth  of  flit  iitiil  eijiiiK'iriive  lis^uir  uliich  fnlloKs  on  th<>  diMijijit'ur- 
ancp  of  ninwlp-cc!ls  in  |)!ieud«)-liy|)t'rtr(iphk'  ](iii'aly!'is.  As  Uvionn  iif 
this  nature  produce  imiiinttioH  of  the  parts  ftffcctcd,  they  an*  nillod 
scleroses.  In  their  early  ftuges,  however,  whirh  are  mrely  aeen, 
aufirtiiiiij  luthcr  ihiiti  iiiiliiniiiou   ivsiili."*. 

Sclerosis  may  be  eiiher  primary  or  secondary — i.  «.  the  fibroid 
overgrowth  may  first  ajipear.  and  by  \x*  piv^miro  cause  atrophy  of  the 
nerve-tiibuk-K.  or  (hu  |inuiary  Iwiuii  may  be  tb;it  rapi<l  liegerienition 
of  nerve-fibres  which  follow.t  their  separiuion  I'nim  the  wW*  of  which 
ihey  are  prwchses,  ilie  lihrnid  overgrtiwth  being  coiisetjuenl  upon  this. 
These  chiingos  may  uffeet  either  the  bruin  or  the  vnn\,  aiid  in:iy  he 
more  or  less  diffuiie  in  distribution  or  limited  tf>  phyfiohigiral  traela, 
FiUL-h  as  the  crweed  and  direct  pyramidal:  »r  i^niall  patclies  may  be 
irreifnUrly  scattered  tlii-ou^iih  the  part  —  dii*seniinfiled  or  insular 
sclerosis.  Either  the  gray  or  white  matter  may  be  tliL-  primary  seat 
Qf  the  lesion,  but  in  certain  diseases  the  o%'ergrowth  generally  extentls 
from  the  one  into  the  other,  whilst  in  others  such  extension  hardly 
ever  (H'l'iirs, 

Naked-eye  Appearances. — In  the  earliest  stage  a  soft,  red  patch, 
with  nifire  or  Jesw  swelling,  may  indioifc  the  seat  of  disea-^e.  l»ul  much 
more  comnuiuiy  the  area  '\»  pale  and  grayish,  iu  tmuKluceiicv  and 
firmness  varying  with  the  relative  pruportions  of  colls  and  librtpus 
iiKsue  present.  The  part  may  lie  swollen,  of  normal  aixe.  or  con- 
tracted, and  lliL-  pia  mator  is  geneniUv  mow  or  Ics^  adherent.  Often, 
however,  no  naked-eye  change  can  be  delected  in  ilie  frt^h  rnrd. 
This  should  always  be  cut-  into  fwrtUms  about  half  an  inch  long,  kepi 
together  Ijy  ilie  iiiemhranes  on  one  rtidc.  and  placed  in  bichromate  of 
annnoiiia  {'1  percent.).  This  stains  the  normal  iierve-liji.-*iie  greenish 
brown.  whiUt  the  scleroseil  tracts  remain  pale  yellow,  and  are  easily 
dete<"lod  and  tmeed.  In  sections  the  nliei-ed  tissue  stain*  deeply  with 
carmine.  This  is  owing  to  the  fact  ihnt  the  white  suhntariei-  nf  the 
nerve-fibix-s  iloes  not  stain,  but  the  connective  tisj^ue  siaiius  deeply. 
Hence  the  degree  of  staining  is  valuable  as  indicating,  even  to  the 
naked  eye,  Ihe  degree  of  the  polcn>sis. 

MicroBoopical  Appeai^anoes. — In  the  cord  it  is  almost  alwavs 
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podftible  til  (»)iii|iare  tlit!  iliBeaaeil  niili  lii-nltli^-  iniPt«.  Wu  then  find,  a» 
a  rule,  that  in  the  w/iiUr  matter  the  clcnr  riuffn  ()ui)>«tiinof  of  Srbwanb) 
which  normally  siirmuml  the  «xi*-c_vliii'lt'ii<  h»vi>  tliaipjNvnMl  in 
the    fonuer  (l'"ig.    I'jW).    few    if    miy    njtis-i-vltinlfrv    lirinj:     vinihlc 

ID  it.  anil  ihv  nuirit'oiirp  liMoe  hu 
illort'nM'fl  ftt  »n  to  iiion-  <ir  low  i-nrn- 
|iU-ti>ly  n<|ilii(-r  the  Itwn  iiiriliilUrv  pub- 
^l»n(Y(Fig.  lf>1).  In  renr  pemk  Ira- 
I'dcvies  iiri-  roiiiiil  iiifiltrntin;:  Uip  patrh. 
.itui  i'.xuihiiioii-for|»u.'it'li''i  niBV  V*  no- 
incrnii^.  The  wit)l.t  of  the  hlnrwI-rnvvU 
(exlrrniil  emits)  nUo  Mrr  Mild  tn  br 
lliickrnct).  In  tht'  tfratf  matlrr  intmw 
liy|K.>nL'miu  iKprcM>nt  in  thorarly  KtJigM, 
mil)  niorvurlctwrdunil-rtrllctl  infiUrnlioD. 
This  i-t  nucrwic"!  liy  Bhrnid  ixt^rovtlu 
»i|rh  n;*  llicalKtvc.  The  luTVtMX'IU  Btav 
t>e  ftwoiirn  nt  fin^l,  hut  hiicr  on  they  mr^ 
filininkcn.  oflon  pifnnmtr<l.  an<l  tlitnin- 
i^liol  ill  iitiriihtrr,  uml  not  iina>niu)otily 
thc,aiitcriur  cornu  maj  hv  « holly  des- 
titute of  thfoi. 


XMIkiH  111   ffAuai    I  ..rri    aUHIt  tkc 

ElffliUi  Ihin*l  I'fvix*"!.  l>«m  a  ('mm 
nf  Umnnoiitr  AI»«l'.  Thfi*  U«cl4'n>- 
kUofllir  |>fMU.<fif-rxl>'riut1r»liinitiiiii<1 
■iroptijr  uf  Ibr  Aim  (>>c»ut  vt  iivtvi~ 
fll'TlU<.iirtMiiri>llniiltii'n-ll*i<(i'larkr'* 
roliimn  ;  iii>irvi>vi't.  a  tutittt  iifwli'fwili 
!■  H!*!)  riilrrliie  l)i<-  niliiinii  Id^tnt'l 
III  Uir  Inili'Il*-  <■?  nrrvi- nt.i*>«.  Tbr 
rrlti  llirm>otv<'<  arr  atrfiplib-rl  aiHl 
Uh^  pfKCVHM  ihnlrr-roL  TtiK  raj* 
wka  of  liilrrvil  bvrauw.lit  mnniill'm 
wllh  tbciw>  Inhnn.  ib^  [at  i  lent  \taA 
wcll'inatkt^  vbreml  vrmplinn*- 
caMrk  irtan*.  Uoilili'f  tmiiblo*.  mti\ 
tarritcnal  rrldi— tn  ailillili-n  m  Iltf 
onliiMi}  autaiL-  »)'Mi|,>t'tm>  ■  !<■• 
dtuuvwra,    itif-  f   W.  Ui>(l  » 


SCLEROSIS  OF  THE  BRAIM.— 
Th'iK '»  Inv  i-uiiim«iti  than  nclenxiui  nf  tlte 
iNtrd,  both  lut  n  priuinry  and  as  n  wvnnd- 
nry    Iwinii.      f'nmnrif  Brlemse*  nf  puw 
tioulnr  pariit  have  not  Iwec  aviMii&l««I 
mill    ileHniu*  ftyniftiitm^.      Th«*   iiTtf^ 
fn^>wrh    tnny    hr   geiiernl.    Imt    i»   urn* 
idly  di.-L4>Tii)inniMl.     It  in  fcuind  in  m»nr 
riuMw  nf  inwinity.  tmi   iikmi   rnhatantly 
in    jietionil    ]»int)ysis    uf    Ihr    itiflanr, 
whieh  is  hrlievwl  t(i  hv  dop  to  wHr 
uf  the  ;;niy  matter  nf  the  eorirx,  whirlt 
later  extemU  into  the  nhile  «il    •--  - 
It  »  freqni-nl  aim*  in  iKnlated  convidntiniiA.  in  the  {luit*.  nnd   ■ 
of  opilpplicff  nnd  idiotK      Ah  »  arfnmiarji  lesion  ■  hand  of  dcitrrB«l>1 
ing  dogcncratiun  i«  fonnd  nfter  dcfttnirtiim  of  the  moinr-Rhrpf  anv 
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HLMrviuu  8cter««ja  of  ai>liial 
rani.  A  imnnvi^nL'  »riinn, 
■liuvrlnit  Ibtr  klmpliy  aiid  i]|i>- 
iitipeitntnc>>  "f  »■*  mfit-e-ilbr«. 
•ii<1  tbc  nvnr  nttnr  lietwcca 
[in'ui.    ■.  aa.i. 


where  below  the  cortical  ceutrw,  sucb  ilo- 
atriifliou  bejiig  most  cooiiuati  in  the  basal 
^nglia,  cflpevialljv  tlie  cf>r]iiiH  HlrintMiii. 


SCLER03IS  OP  THE  CORD.  — In 
llii*  pan  of  ihf  ntrrvoiis  s_v»t(.-m  foriuiu 
9y«n[itoiiw  are  Hasociiited  with  sctcioais  <»f 
conain  tractt.  This  may  be  primary  or 
*vcoDilai-y.  and  may  affect  either  whiu'  or 
griiv  malttT. 

White  Matter. — IVrhaps  the  best  ex- 
ample of  primAry  acIeroDis  of  white  matter 

nccun*  ill  lw«'iiintur  alaxy.     In  ibis  tlisease  the  nakod-eye  and  micro- 
scopic appeamucos  above  niveu  art-  found  in  the 
posUTior  rool-zoiie  (Fig-   16«.  and  Fig.   162.  Fio.jrti 

jw.  r.  !.).  ami  no-  aliinwt  iilwaVs  nio.*i  marked  or 
preweni  soioly  in  the  lumbar  i-egion.  Commonly 
the  .sclerosis  involvesiialso  the  Jiioifi.-il  portions  of 
the  posterior  culumu^.  nml  on  ihe  other  hand 
"'*  piwterior  ruTve-ntots  an<i  tTJIs  iti  the  poste- 
rior coruu  flighininjr  [)ains  nuJauiVjstht'sia).     It 

^on.y   L'Xteiid  oven  to  the  lotenil  columns,  causing 

.nif>tf>|.  pjn-alynis.     The  prm-ess  slowly  t'xtenfh*  up 
loi]  J2;  the  posterior  root-zone  :  very  rarciv  it  mav 

^  ui^t  marked  in  the  dorsal  or  cervicil  region, 
-l^f-ljitputhic  lateral  sulm'o»is  \»  auolher  e.xam- 

I***^     Ihc  lateral  columns   being  afTected,  as  in 


-/■^.i. 


tbe 


SpTouilnrr  r>fl^onprniinQ. 
taction  tbr>^ugh  (bocvnrl- 
cnl  anil   iiiwrr  dunal    le- 


cleMM^nding  degeneraiionn  soon  to  be  de-    «'""' "'  ■  '^'"'  'icnroyva 


•cr-il>^_  The  8clen)oi«  ti-n'!-*  mImuvs  to  extend 
***  '■he  gray  matter.  I)i:*semHiaicJ  sclerosis  also 
'*''*^Wr*  in  the  cord,  the  pyinptoms  varying 
'^''•^•t.llr  wilh  the  spots  iifrccted.  .\ii  annular 
**Jl©f«fitsi  *)omctimeA  resnlt.**  from  mcninjiitis  in 
i^»i  of  tlie  t*pine. 


by  a  ftMiurt:  tH.-1o«r  ihe 
mti1.>l-irvil  n-)cl"ii.  Thv  up- 
per »Im)W"  ihp  ii>crn<1fu8 
>li.-|[('iii?ratii>ii>  in  titv  i-ol- 
iimn  (>r  Gull  and  Ilu>  c*-t*- 
N-llarlrBi-i .  iho  Inwrr.lhc 
(leK«ndliiK  drRi'ii^ratlnnn 
Jn  tlx-UtrnilnnO  aDterior 
c>liimiK.  I-  ff,  I'l^lumii  iif 
»._,  ■  Gull.   p.  r,  :.  l'.iBrrH(irni<>l- 

■*  'i'/'Becondary  depein-nitinnf  of  the  cord  are     •"*!«.  e.  (.  ctrriwiiarimci 
•-•|H«it    aii.i    important.        I  h-n-    are    rlrvrdcd     ,J^,.   ,.  ^  ,,  w„V.  i«m- 
"*     descending  and  ascending',  the  former     •"'^'»i  "•«<-     (PIikmbi- 
""eee-jftg  centrifugal  traet*  (motor),  the   hitter     '""''^' 

"'^'■'rH'taWsJUue  kind  iif  senMory).     Tlir  motor  trurt  runs  from  the 
^    ''•F  the  motor  cortical  centres  through  the  "  interiiHl  eapeiule " 
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down  tliocruM  anil  tlirougli  tht*  imiuc  into  tliv  mtdullii.  lletv  uiint  vf 
it  crw««  in  tin*  ilucu^sritioti  lo  tlit*  oppo^iie  liittTiil  mliiinn  nf  thr  itmi 
(t'nw^til  prniniiilsl  rnit.-t,  Fig.  Itii  c  p.  t..  an<i  Kigs.  1»i3,  1»J.'>J,  l»ut 
u  varj'ilig  nunilior  of  tilitfi^  i-itii  iloun  ulohj.'  the-  lUitt-riur  iiiiHltnn  &»- 
surv  ill  (hu  utiUTior  culiiinn  of  tbu  kuuv  «id«  (ilirwi  pjramitlal  (net. 
Fig.  lOi  </.  /'.  /.).  TlittM-  liiiHT  |prul»alily  kw]i  on  [nuwin;;  in  ihp  oj^io- 
HJk'  Hiile  llirijiij^h  ibf  nntfriiir  roniniiHsim-.  nnil  tiii>  fuscinili  haTr  ffvtk' 
emlly  dixa^ipeiiivil  in  tlii'  Inwi-r  ilorsal  region.  'I'lu-  cnnnk-d  trnt'i  pxmhI* 
In  ilie  lowt-r  uinl  of  the  ltinil>Hr  t-iilnr^-iiiurLl.  It«>nii>va)  nf  lltr  mi»l«rr 
i-ortical  crutr«<  on  unv  tiilc  wilt  llii-rrforc  ruiisv  <li>gcni?nitK>n  <•(  tlic 
whitlc-  uiDtnr  ivxkict  f\mn^\i\fi,  fnmi  il.  anil  liwiuiia  lim«r  iluvrn  will  eani« 
ilcpt-m-mtion  nf  the  |M.itifin  of  tlir  imci  U'Imw  tlu-tu,  iium*  nr  It^w  oun- 
pivtf  accnnling  lu  iliv  niiniIxT  of  tibix-js  lliuy  "lania^ii.'.  The  trtnU-ncy 
uf  tlic  »fcon<luiA.'  lutL-nil  KidcniKift  lo  fXifml  into  the  gray  luattrr  it 
uiucli  iLvuii  tliiui  ihnt  uf  the  primury.  ninl  Htn*phy  i>f  miuele  ti*  itni|ior- 
lionnii'ly  niivr. 

Aficendinff  lesions  affeci  the  columns  uf  liull  (Kig.  1B2,  e.  g.. 


^ 


N 


/" 


<.HWo>M,    Thrtn   I*  --iFf-lt  111  tl.r  i.ol.-tt..r  nin)i«n  |-»U'f  ■  i-»t.!i'ls«l  t^fil^nj. 
I.I«c*  liti"  mi'l  "l-'U  tBAIOto  cnrffiM  tiwU  ■«  hPiHuirtiato*.    (•{■-rlinrB  aiid  yltrt»  bf 

r>r.  rw.  H«u.i 


Fitf.  IW).  cxftiitlinv:  iipwsrJ  from  ifce  lower  dorwil  rp»rion.  the  do 
cerebeUir  tract  (Fig.    102.  r-.   r..  nml    Fig.   1*1'S).  iiinning  from   the 
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wcond  or  ihirtl  lumbar  nerve  to  the  cen-hellum.  ami  ihe  aiitero-lat- 
eral  tract  (Gower»),  of  whicli  umny  exji.nipl«i  have  dow  been  shown. 
fitnxuuf^  n  thill  asceiKliu;^  layer  of  ilej^eneration  on  the  l»t.(.>rul  column 
ill  from  tif  the  ilire«ri  i-t'i'cljeHar  tract. 


'\i 


n 


r-v 


'-%■ 


lU-i.. 


\ 


^^^  •«5ru«li  of  the  IVMluriot  Jli-.Unn  r.ilmnni  unljr,  iliU' li>   *tilij«l   mi-iiltiitlU*  liiTnlvlnfi  th« 
'^^^rlvr  ncrrc-root*.  (ttirvi  iTi^in  whicb  luco-nil,  unlnirmipu<«l  broclli  In  (tu>  potfenoc 
*^*  ■  •«>  mltuBnn    (Hpcrimcn  aad  pliou,  by  I>r.  P.  W.  HuU.) 

"X"  he  ilifTereiice  betwisen  the  two  set»  of  li-Hinus  is  ihiu  the  cells  which 
'^-•■^^CMTi  the  nntrition  of  the  motor  fibres  are  nt  their  upper  ends  (cor- 


fit* 


*^**.l  cells),  whilst  those  tthich   gt>vern    the   nutritinti  of  tlie  Heufnry 


re  are  Mtuatv  at  iheir  luwi^r  eutU,  iti  the  gray  lUMtter  of  the  cnrd 


vI*^>^terior  spinal  j^anglion.  piiaterinr  cornu,  and  (.'Inrke's  column  Y).   The 

*  *>*:che9  (Fig.  1H2)  weiv  lakt-n  from  e  oiise  of  fractured  spine  n  little 

^'*^w  the  miJ-d«jn«il  region,  in  which  the  piitienl  li%'e"l  ceveii  months; 

'■^^  diow  the  iwcondinjj  »nil  th-scciidinj;  dtgoncratiooH  well.     Stiite- 

*^**1K  vary  as  to  the  time  at  which  the  dc<renemtion  becomes  app»r- 

__        *^    z   Bflfltian  wijfl  (icveii  to  fourteen  days  1  Schicffcrdccker  found  ihat 

*^og»  it  hegao  after  fourteen  day«,  was  well  marked  after  four  to 

^*    weeks,  but  no  sclerosis  was  noted  until  the  eighth  week.'     These 

**-"*'«!tiieni«  are  pnihahly  sll  ttio  late. 

r^      *Cnowing  the  cxtoni  of  ilicsc  tracts,  it  is  ea-sy  to  ace  what  secondary 

^^«tteratioii8  will  remill  from  a  given  U-^inn. 

'  Htm,  rnt  i.  p.  84-1. 
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Gray  Matter. — The  great  gnnjeliun-irells  of  ihe  wiUfi-ior  voran  ar« 
tbuso  wbicli  u»uallir'  *\iffvr  iiriaiarilT-  Tlivv  may  Uv  nflcvlvd  ip  Urg* 
arcns,  and  acMtehf.  a»  in  hifuniile  i>nmlyr>iH  nnd  the  acute  8|0luU 
imralvMJ^j  of  afliilr-^,  in  which  frnnipri  (if  nm-ioirs  nr  nil  the  raiuclM  of 
otipor  more  linihfi  become  poralvEix] :  exlemtinn  uayocx-ur  Tor*  thort 
tiiiii.-.  hut  ns  »  rule  it  »ooii  I'en^en.  Iti  ilie  ^eiivnit  fijiinnl  tanUTUfl  of 
Ducheiiue  n  .-iTiiitur  tesicm  oceurs  lew  acutely,  alTectinj;  u  ■  rule  ilw 


r^..  1R5. 


iy. 


^■;> 


t<!,  iijiun  wblf'fa  • 


pn*r^    Till' rp>t»cil  pfr«IBl<U>   iiJ-.--  ■- 

«•  TV  |.t.'li><<l)  •mall  lb  ihl>  InuanM.  noi  i4«> 

odls  coniiectifti  with  the  lowf^r  limbs  Firat.  atid  pprtiitliiin;  in  ibe  OiOfM 
or  yttH-k*  ur  years  to  ull  the  volunlarr  muwlos  affecting  ihea  ia 
i;n>u|»  ami  mm*tng  rapid  wa«tinji  nf  them.  The  prncrM  mav  sImi  hr 
chrvnie,  nprvadiiig  slovrly,  uot  nRVctiiig  Urge  pnjufw  uf  tx-ILt,  but  ■ 
few  at.  a  limr.  no  that  iodividmil  tuuMles  wa^tc  pn)gn>Mirrlj.  fibn 
by  fihre.  and  jmnilyfiia  couw  i>u  sloniy.  :i»  in  propri-wve  muKakr 
atrophy.  It  ih,  however,  rifiht  to  say  rhal  (he»L-  It-ciuns  hart!  mM 
b*-en  found  in  all  nu^eit  of  thi.'t  diAeanr.  nnd  it  in  belirved  by  tnany 
that  the  diwase  may  hare  also  a  pcripbvml  »ri}pu,  heinjc  fprobably 
allied  lr>  ra»ex  nf  I>iirbcnne'<>  p>)eaHo>byinTtniphic'  |iamly»w.  in  whidi 
central  lr«ionK  have  hat  rurelv  hetm  litund. 
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In  ileMCTiI>iiig  sclenwiit  of  ihe  white  columns  we  have  alreitdy  men- 
tiuiiKtl  ibat  the  dinease  ofteu  secoiidurily  involves  the  gniy  miiUer — 
e.  I/,  m  tabes  dorsalis  iinil  latenil  sclefosis.  A^'iiiii,  il  in  a  common 
tiiuile  ol*  utiiling  In  these  tliiuiiiHex  for  the  sclerosU  to  exteud  to  the 
iiiedulla  litul  (leslmv  the  cells  of  the  all-iuiporlaiit  nuclei  situute  there. 
The»e  nuclei  sufler  also  primarily  in  glww(>-luliio-liu-yngca]  jMiralytfts. 


RESULTS  OP  SCLEROSIS  OF  WHITE  COLUMNS.— In 
ixinelusioD,  it  is  nece^tiiiiry  tu  reuiiiiil  the  stmlent  that  it  is  hupeleijK  to 
attempt  the  iliagmwis  *)f  the  scat  of  iktvohs  h'sion^  without  an  accu- 
mte  kuowledj^e  otauutomy  wud  of  Jierve  pbyciology-  With  regard  to 
the  cord  the  ToUowin^  faet.s  will   be  found  UHetiil : 

TJie  antero-lateral  columnB  i-onvfy  motor  inipiilNO^  from  ihe 
cerebral  cortex  to  ibe  i^elU  of  the  wnterior  comu  by  means  of  ibe 
direct  and  cro»se«l  pyrainidid  tracl«.  Other  fibrw  (anterior  n>ot- 
titne)  arc  believi-d  lo  buvt-  a  bwpud  uniuigeiiieiit.  conneeritij^  celln  uf 
the  anterior  coiiiu  at  difTereui  levels,  niul  probably  aiding  in  co-ordi- 
nation. LesionH  of  the  dpscondinir  tnicLs  in  these  colnmns  offer 
impediments  to  the  pii^Mtge  uf  cerebral  impulKet*,  and  cause  tremors, 
ptirc-is.  paralysis,  or.  if  irritant,  rigidity  or  npuj^m.  The  fuactioua  of 
the  iH-relK'Unr  and  jintt-n^lateinl  tractjn  are  unknown,  biit  ibcy  are 
ascending  tracts  in  relation  with  posterior  nerve-mota,  and  are  atniaat 
certainly  sensory  pnrKs ;  and  the  cerebellar  Inict  probably  conveys 
ilopnlseM  frt>m  the  viii>eerH,  n»  it«  fibres  are  divirle^l  from  lliat  bundle 
of  each  posterior  root  which  runs  to  Clarke's  column,  and  tJien 
through  thf  posicrior  irornu  anil  erusscd  pyramidal  iraet  to  the  eero- 
hellar  tract  on  the  surfm^c  of  the  latter. 

The  posterior  colunms  cttnsi:*t  of  the  fasciculi  of  Goll  or  posterior 
tne<lian  c<duinnsof  whieli  the  function  \»  iinknown^und  of  the  posterior 
root-zyne.  The  latter  contiiins.  in  llie  lumbar  region  at  leuKt,  affurcut 
fibres  of  ordinnry  tactile  sensation,  and  otlicfs  which  convey  impre»- 
■ions  of  temporatnre  and  pressure  and  of  muwnlar  sen-te  ;  also  sensory 
fibre's  from  the  wxual  orgjin-*.  Inter fci-enee  with  tlu-w  ctilmnn*  will 
produce  Inco- ordinal  ion  (from  loss  of  luutteulor  M^nse},  diiniuutiou  of 
nexual   di-!tire,  and  other  obvious  resiiltn  (Fig.  160). 

With  regard  to  the  fp-ay  matter,  the  «!!]«  of  ilu'  anterior  comu 
arc  motor.  Destrueilon  of  them  pauses  paralysis  of  ibc  musrh^s  ibey 
supply,  followed  by  mpid  ati-ophy  of  the  nerved  and  of  the  mnwles. 
The  celts  of  the  posterior  comu  hit-  eoneevne^l  in  sensation,  and 
especially   in  the  imiiiJ[ui&.Hun  uf  painAiI  impreiwionii.      The  gray 


d 


4d4       LSyLAMMATtOy  OF  THE  BHAIN  .4A7>  SPtXAL  VORU. 


nrntter  nf  llic  conl  conUitu  u)m  many  ccutrtM— «.  <^.  the  m'rulo-papil- 
lury  ill  the  crrviual  uiiil  u|i|H?r  (lorsal  regions,  vuo-motnr  ct^trM 
througluiiit  ilie  v*txy\.  ciiitrcs  govorDiii<;  the  |)oni*ia!jti!t  of  ili**  iilitticii- 
tary  mUi',  olbi-n*  pni^crvtiig  tlio  tohe  of  ilie  Hphiiiclerv  vifinr  and 
atii,  othvnt  in  titv  liimlMir  n7giun  itu|a'riulvii<liiig  uiciuhtiuii,  drfnm- 
litrii,  iTciitioii.  I'jiiciiliiiifjti  nf  )H-nu-ii.  iind  pariuritiiin.  All  that  n 
kiiuni)  vti  tlnJH-  ci-ntrtw  \^  ihai  ilicy  arc  tint  in  rlu*  anu*H>ir  ciirnit 
(Hos9),  for  lc«ion«  of  thrae  oAW  do  not  uflWt  tlirm.  Kom  Wlirvtv 
thai  (he  viwrpral  ceiitivx  »ii'  in  ClarkvV  i-<>limiii.  ihi-  vA\»  hrrr  bring 
large  and  lri|>ulur.  liku  tUwm  uf  (ht>  Kymimlhwic.  mid  the  iract  I'xift- 
ing  a8  a  ctihiiun  only  in  ihe  diii>;nl  »nd  iiiiikt  himhnr  ri-giiinrt.  wberr 
visceral  nervoA  are  given  off.  In  wrifti  with  tbcw  ftoiticrrd  celln  Bre 
fuiiiid  iNith  in  the  l^lM■ml  aixl  (vrvirnl  rrgioiw.  Tht*  head  of  lh6 
(lulunin  in  the  nueh-un  <ii'  iIk>  viigitH.  thi*  chief  uf  vi.'xiv'nil  nern 
Thwe  venti-es  may  all  be  nffefted  by  le^ionA. 

The  poeterior  root  wiiivey--*  wiis<»rv  iin|iri".sii(ii.ii :  Itsinno  of  ti  wi 
prOiliicf  aiiii'sllK>ia.  ilvsjef-llifwia.  hy[H.-neKlii<.*i!>in.  pain.  cir.    The  ftnt»- 
rior  root  ranreyi*  motor  im)in-?^ii)riii :  Uwiotis  of  It  Mill  eauM*  tonir  ur 
clonic  hposms,  parewt  or  punityMK,  with  rupid  uiropliy  nf  oerre  and 
iniiM-lc  lieynml. 

Reflexes  are  of  two  kinib< — BuperDcial  or  cutaneous,  de«p  or 
tendon  reflozee.  The  Utler  niv  probably  slrrtch-eoutmctiuns.  mit 
trut-  rollexos,  but  ihev  tnviir  nnly  under  eonditioiiA  farorable  u>  rvtteX 
action.  In  er(-r\'  reflex  on  ufft-n-nt  and  iin  effrreni  nurre.  loj^rther 
with  a  cenlrft  (refifj^  arc),  art?  <-«>iiwrned.  In  di.ti-a«c  reflex  excita- 
bility may  be  inen>aite<l  or  diniinifdieti.  It  will  be  increuwd  by  any- 
thing whieb  K-KS4'iiH  the  rc?i?<taiiee  lo  the  passage  of  llie  Mioiullia. 
Excitation  of  the  eoniual  cells  hy  fitri'chnia  has  lhi«  eflWt;  no,  too, 
hn*  ivntoval  of  cervbnd  influence,  as  bv  ^Iwp  nr  'li^cnw  ««f  the  lateral 
rnluiiuttt.  It  «ill  )>e  diioiniohed  by  ohmtruction  to  the  riimuliu,  a«  by 
^-IfmsiK  of  the  |>n«*terior  r<K»l-xnne  invading  tlie  nen'e-rooia  or  doairay- 
ing  the  posterior  eonuial  eelK  or  by  damage  to  the  anterior  eelb  ur 
nerrr-r"«>b>;  by  souie  -"fdative  drug*.  a«  bromide  of  potaiih :  or  by 
iucreaved  een'hral  cuuirol.  a»  bv  au  effort  uf  the  will. 


SEITICjEM/A. 


46$ 


CHAPTKK    XLVII. 


SEPTICEMIA  AND  PYEMIA. 

Tiic  dineuefl  Ichowd  as  Septicsemia  iun\  PyoBmLa  i'w<ult  Tmni  the 
absorption  unit  disscTiiiniition  of  nubstanres  derived  usuullv  from  the 
tplic  discliai'gp  of  some  wound  ov  acute  intl:inimntii)ii.      The  two  dis- 
!iro  fieijueiitlv  awwiiitvd. 
By  "gopticiemia"'  is  now  generally  understood  llioso  forms  of  septic 
<ii«ensr  wliicli  art'  iinarroiii|mnird  liv  the  devr!o]iiiieiit  iil*  xfrondary 
luHauiiiisitton!.,     '■  PywiniM,"'  on  llit-  other  haicl,  iiw  ]oiigur  iiiuiuis  ilis- 
^BAe  due  to  the  absorption  of  pus  into  the  blood,  but  incliides  coses 
or  septic  disease  rharncleriatHi  In-  llie  prej-ent-e  of  wHrondan'  or  iiietn- 
s'atio  siippiiratiniis.    Tluse  two  lunbdii-jt  an-  tin?  chief  eh^tnenfc*  in  the 
exopstjtive  Diortnlity  in  hirj^  stirjiical  hospitals,  and  nothing  is  more 
Clearly  eMabli^hed   thiiii    tha.t  overcrowdinj;  of   paticiiti<  with  septic 
■■ouniU  is.  indirectly,  iheir  ehii-f  caiiw;.     Ity  ihis  pioecKs  thu  diwiisc-s 
'mn^-  speedily   he  peiiemled  imywherL-.      In  almost  all  ca-^es  of  both 
[aisfixjic^  there  vxi»\s  &  wound  to  which  unpiirified  air  or  some  germ- 
^fin;;  6nEer,  inslniitieiit,  or  dressing  bus  gained  uecew,  or  whicb 
^y  bave  been  iiimnjIiiEed  diriK-ily  from  a  sitnilar  case. 
*Ue    palhology  of  these  diswiBes   has  bwn  worked  at  by  many 
fftDK4*rvcrs.  but  the  rcsulij*  oblfliiitd  were  too  uncertain  and  too  often 
*^*iil»*iniit;tory  to  be  of  mucl]  value  until  the  appearance  of  R.  Koch'x 
irijvj]  i»ook  on  IVauinafi'e  I»tWilvc  Dinfiwi^'  in  14*78.     In  this  work 

I**ocli  made  ktiown  methods  of  i-escavLTli  mIhcIi  were  vastly  more  rvr- 
******  than  any  which  pwccdetl  them,  and  whit-h  Imvc  since  been 
'**'pl*<3ved  upon.  His  account  of  the  rejiultw  wliich  were  attaine<l  by 
h»oh^  nii'thodrf.  and  the  aduiirable  UejMirt  on  the  >'uture  and  Cuiih-m 
"^^  l*yiemia,  Scpticifinii*.  and  Punilent  Infection  presented  Uj  tbu 
*  *'-t|jciI«j;icaI  Society  in  1K7'.)  by  a  special  cointniltee,' will  be  freely 
Hr^Hist^  in  the  prewni  chapter. 

^f  Septicsimia. 

Experimental  researches. — Koch  injected  five  minims 

«-»lrK)d  or  lueat-infuftion,  in  an  early  stage  of  putrefaetiyn,  untler  the 

'  Tmnslatwl  bv  Clieync,  New  Sydenliuu  Society. 
'  TntOA.  Ptilh.  Sac  I^,nJ.,  1  S7». 


4S6 


Si:tT!C.-BMtA  AND  PYACMfA. 


skin  of  n  liouse'tnoiue :  thp  animal  stDticu  lii>caiuf  rtvtlemanil  ecwcd 
estiug ;  its  tuovcmrntK  ifoon  liccunc  weak  and  uiirtTtAin.  n-yptratiun 
irregular  ami  rtluw,  au*!  th-ulli  uoi-urreil  in  fuiir  tu  eight  houni.  or  rrt-n 
earlier,  tlic  time  of  its  occurrt'ticc  vurviug  with  ih*-  attv  'if  the  iltwc- 
No  pailiological  change  wa«i  founti  in  the  Itvdy,  am)  hltmcl  inmmUtril 
on  bealthi,'  iiniinaU  prtwlnct'^l  nuff!Wt.  Tht-  diM-iisi'  wiis  nm  infrt-tivr. 
We  have  here  a  •lii^en^rf  due  to  ihc  atiH^irfitioti  iiitn  the  lilmul  nf  piitritl 
materinl,  nnt  chanirieriKei)  bynecon<hiry  inOiuiiiualion  :  it  it  th<4-rfr>rr' 
a,  ffepticirroia.  It  »cetn»  toho<luo  lo  the*  |tr<'»i'-iic-<'i>f  n  fhemical  |Kf)M<4) 
in  greater  or  lera*  •|ii:aitity  in  tlie  blutHl.  nnd  if  i-<>inpani1>k*  to  ilir 
mull  of  the  itgection  uf  a  poiMjnoai*  nlkuluid.  Thii*  wnuhl  vxnvwr 
iu  specific  action  upon  the  orj^flnUni.  niid  would,  of  c<)iinH>,  nni  mul- 
tiply in  the  hody  :  the  original  f)oM>  tteing  diliiti-il  by  the  lilood-nmM. 
a  few  iirofut  of  the  laitvr  injected  into  a  heullby  animal  would  have  no 
efTeet.  This  foim  of  septicemia  u  callc<l  Septic  Intoxication  nr 
Saprtemia.  From  nii  exirnsive  serif?  of  experiment.'^  Simderwrw 
gives  the  ftdlowin^as  iiM  M'mptomK:  Resilr^tnc^s  niU!«eHlar  l»ttrh>nj!. 
and  increasing  weaktiewi  till  the  nnimal  faltt;  vomiting  and  proftue 
diarrhrea.  the  fwe«  being  at  fimt  Iikiw  and  whitish  gray,  but  lalfr 
blnoily ;  ihe  icni|»eniluR'  riw*  wime  drgrciw  at  lirMi.  oflen  fklting 
below  normal  bcfrtrc  dctith  ;  respiniiion  and  hcart-a<-tion  gmdually 
fail:  «r»I  death  in  aomclime*  preci-'U-d  by  enimps-  Tlie  «irrr»(n>Dd- 
ing  potil-mortom  appearancL'S  are :  blood  dark,  feebly  elutleiJ:  pclerhiv 
beneath  |ieri-  ami  endiv^nlium  and  pleura :  inienitc  staining  of  the 
endocardium  and  lining  nu-mlinino^  nf  the  grent  Tnwrl.'t,  and  nAen  a 
little  b)oo<l-tinged  fM^rum  in  the  seri>U!(  eavities,  bolh  i«M>n  after  <U>atli. 
indicating  destruction  of  red  eor}>uiM-le«  even  during  life  ;  inteiu«  vuu- 
goation  and  ecchymoftjs,  with  shedding  of  the  rpitlielium  of  the  macon^ 
niecDbmiif  of  the  nlomach  and  ititeotinex ;  ttplreii  swidlcn.  Koft.  and 
pulpy  ;   liver  ofleti  oMollvn  and  congealed. 

As  would  be  expected,  when  lew  poison  is  intn^lueeil  the  rcaulting 
■jnpioms  are  lerut  uinrk^tl.  nnd  are  i|M!le  aliMfnt  wlii-ii  one.  or  at  naM 
two.  dropH  of  putrid  blood  have  lieeu  injectetl.  Afier  the  use  of  audi 
small  i|iiantitie«  of  hWMl  mice  often  remaincii  iKrrmanentJy  ««ll.  Bai 
about  a  thinl  of  thrm  jtiekentx]  after  about  tweiity-fonr  honn.  the 
symptomit  being  charaeteriylic  and  constant,  nnd  nr>t  prece<led  by  lb» 
abrtve  toxic  effertA,  They  were  hh  fcdlowB:  DulneaK  nf  the  fve,  witli 
inrmwc*!  ironjuuctival  i>ocretion.  finally  gluing  the  lid*  together ;  ih« 
animal  iiiored  little  and  languidly,  nnd  generally  tat  *lill  iu  s  p«cn- 
liar  (Utilude;  it  ci»0ed  to  eat.  its  rt-npiraliona  became  slower.  wcakli««ft 
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Kltnulily  increased,  und  dvcith  cainu  on  almost  imperceptibly  forty  to 
sixty  hours  rIVt  inoculntioii.  Post-niortcin.  ihpTv  were  found  flight 
ccdema,  whioh  h  oft^ti  ahscnt.  at  tlir  Hito  nf  injecTirtu  nr  inoctilafuin, 
and  cousideralilc  swelling  of  tlit  spleen,  other  organs  ajiptariiig 
normal. 

It  is  rtuflifitnt.  in  order  to  eaiise  death  in  aKmit  fifty  hijurs  and  wiili 
similnr  ^yuiptonis.  to  loueh  with  il  knife  at  the  |Kiint  most  remote  from 
tlic  seat  of  inocuhitiiJii  tlie  nuhcutancDUs  tissui'  of  a  mouse  dead  of  the 
disease,  nnd  with  thi»  knife  to  scrutch  the  ear  of  u  healthy  anioial. 

Here,  apiin.  wc  have  a  di»eii«e  which  niust^  aecording  to  our  defini- 
tion, lie  riitleil  Mepcicn^mia.  BnL  it  difTent  from  that  form  limt  ileNcrilied 
in.  heing  intensely  infet^tivt.  Only  a  minute  £|nantiTj  of  powon  U 
iiitriKliieed— ^(juile  insiiffielent  to  produce  toxic  eifecU — and  it  multi- 
plies enormously  in  the  llo<jd.  Suuiu  twenty-four  houra  of  ini'iitjution 
pojis  whil)4t  ite  devehipment  reaches  a  certain  stn^c;  with  its  fiinher 
increase  the  Hymptnmn  Iteeonie  more  severe.  This  form  13  known  as 
Septic  Infection. 

The  lilood  of  animals  which  died  after  injection  of  1-10  "l  of  putrid 
blood  generally  (.■orilaiiieil  varying  numbers  of  cocci,  bacteria,  anil 
baeilii.  but  after  inoi-tdatiim  it  contained  only  small  bacilli.  Tlieso 
were  present  in  large  numhci"!*,  most  white  corpussclea  containing  one 
or  many  of  them.  Koch  think*  tlicy  grow  into  the  vetweU  about  the 
seat  of  inoculation,  and  become  generalized  in  thit>  way  ;  he  has  never 
Hcen  tlif'iii  ill  lymphatics.  Tboy  occur  in  all  partis,  and  are  not  more 
numeroiia  in  the  swollen  spleen  than  elsewhere. 

Koch  failed  to  infect  either  rahhit.t  or  field-mice  with  tbi«  diseiae. 
The  latter  result  seeui»  very  curious ;  hut  Kucb  jK^int^  out  that  there 
are  ohvioiifl  differences  between  the  blood  of  the  two  animals,  so  tt  U 
easy  to  iniajrine  that  cliflTfrFTifes-  may  exist,  which  reniler  the  blond  of 
the  one  .tuitiible,  that  of  the  other  unsuitable,  for  the  development  of 
tlie»e  particular  fungi. 

1  ndiT  the  lifiidiiii;  •"  Seplica'mia"  we  have  therefore  two  diseases — 
eoptic  Intoxication  or  sapreeinia,  non-infeeiive,  due  to  the  nhsoi-p- 
lion  of  a  cbemiciil  piisori  maniifiictnrcfl  in  some  putrefactive  prfKC** 
external  to  the  body:  and  septic  infection,  clue  to  the  entry  of 
Hpecifie  fungi  into  the  blood  and  to  their  multiplication  there.  The 
organi^uiK  act  by  pmduring  |ioi.sonou8  substances  iu  their  gronlh,  but 
these  product.**  are  not  in-itant.  and  therefore  no  seeondary  inHamma- 
tions  arise.  The  fiin^ii  wbicli  rhanii-tcrizc  the  septicemia  of  om-  ani- 
mal differ  from  tlioise  which  wcur  in  that  of  another— <•.  g.  bacilli  in 
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mice,  oval  cocci  in  raltbit«.     Ev«ry  |iuin<l  fliiiil  prubnMr  t\tvf  □< 
CODtaiQ  llie  organUni»  «if  each  of  ihfw  dii^ca^es.     The  pixxjiifiii^n 
wptic  infcietioi)  fmm  |iiitr>il  fluids  is  thercfnrt'  ittirrrixtn.     Tim*  Kc 
liiilfti  lliat  uri  Iwti  Hejmnile  nccnsinriin  he  siic(>itilti|  wirh  piilrid 
iDfiisioD  in  producing  in  rabhitu  the  Mime  diK!«»c.  cbaracU'rtzod  b] 
tlie  same  cocci- 


OBSEEVATIONS  ON  MAN.— In  miui  tlir  ocriim-ncr  of 
goiis  f<ii7ii:t  ii  if  yn'tiri  ]ikt>U'.  iind  i*n:ie^  nti^ht  In-  t|nri|fil  in  wbi«-h  tli 
exi]>ttfn(.«  of  pure  ^wptic  iniuxioatinn  or  ncpiic  iiittTtion  *u»  verv  |iri> 
able;  but  tk«  Bubitx-t  litu  nut  bwn  iit  nil  fiillv  worknl  nul.  (.'Iiniralh 
it  18  utniallv  iiDpcKiMibU'  to  diBjrnosu  between  tbcm.  and  tbr  pc«(|-m 
sijfiis  lire  vcn-  similar.  The  syniprnnw  of  aeplicii'iiii.i  in  tnan  arr  f** 
Mfteit  bt'-:inniii-£  nilb  H  rij;or,  ubii-b  tititv  \>v  rcpcati-*!,  c<f>cciallr  lO 
infwtivc  fonn — all  tb«  symptmnii  nf  fever,  indndtng  drliriiitD. 
liinff>  viiilcnl.  piuvin;;  i»n  l(»  slupar  or  even  enmn.  Tlicrr  aro 
1a«$  of  i4trt^n);th,  ntptd  enmeialiiiii.  ilrr  mngiie.  iimi  rapid.  f«oh)<> 
lh«  "typhoid"  »tate  Ap|H*nra  e-arly.  Voniitini;  i*  conimoti.  diarrh*ai 
much  Ivm  mo.  bul  ciih-^^  dn  oceiir  in  which  the  srniptonis  and  (lathii 
lo];ical  changes  of  gastru-i'Uiehltit  are  vv\l  iimrktHl,  .\  jaundia**!  tin 
of  «kin  in  not  iincominon.  and  petcehinl  3\tMtt  may  oomir.  AHmraiiv 
uria  irt  frc^juent.  In  the  infective  form  death  iHi-tint  i|Mietly  in  a  •rmt 
comatojie  state  and  after  a  lunger  ]K>rim)  than  tlic  nnn-infpt<tive,  tin 
chamc-ierisiie  ending  of  which  ia  i^peedy  i:»llu|)i8t' — llie  |Hi(irni  dyin 
with  noiiie  dyftpnira  anil  all  the  aytnptnniH  of  mpiil  cardiac  failan 

'I'lie  ntl  fiit\my^\on  in  bliiryd  drawn  diiriiift  life  nin  inlu  eltini|i 
inttlrnd  of  miileiitix  ;  iin<l  lluter  t^taleM.  ait  the  rcnidt  id'  uKiMTTatioal 
an  Ihu  |uiliH*bnL  iciiia  of  infeciiMl  animiiU  utid  on  llie  lip  uf  mao.  iba 
in  M^piiaemin  there  i>t  uidc^pn-iid  eapillury  Kto-oi!*.  ]MTha|M  hnlf  iIm 
capillnrieft  in  n  di^irirt  bein;t  full  <->f  ri^liiiji;  blmxl  ui  M'verr  aw«4 
Fri'iptently,  too.  itmall  cliimp«  of  red  corpa»cle«  paM  acniw  thv  flal 
or  ftick  in  some  v<Twel. 

The  poBt-mortem  sifrns  are :  Feeble  rigor  nmrtid  and  mriy  drmn 
position:  the  btood  may  be  dark  ami  fluid,  but  in  more  oRtn  rbittn 
a«  Ufual :  ttoon  after  death  there  in  deep  utaining  of  the  einlocardiql 
and  lining  membrane  of  the  great  vcmcU,  and  any  seroun  flnid  in  lb 
jileurH.*  or  [H-'riennlium  will  be  hlond-liiiged :  tliiii  is  owing  lu  rapf 
diirintegmtion  of  red  mrpiiKcles.  which  begins  even  during  Ufa 
iwtpfhirt*  tHvar  beuealh  .•emus  membranes,  chiefly  on  the  )iark  i>r  tl» 
heart  and  under  the  pk'iii-» :  hypoNtatic  eoDg€«t)on  of  tlie  lung* 
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mngcition  of  the  abilomiuiil  viscorn  woiili!  be  expectetl  iiiiiier  the  cir- 
<:uiQifiaiic«»;  tlie  spleen  Is  luiirkt'dlv  swoHi'q  uuiL  oru<ii  }iij1i>,v:  and, 
litstU.  the  mucDUM  mt'MilirHiii'  of  rlu>  iili:iu>utji.ry  canal  may  be  con- 
ge,«[0"l  nr  much  more  raix-lv  inflameiJ. 

Orgaoisnw,  espet-ially  cocci,  have  often  been  tuuiiil  iu  variouis  parUi 
*Di|  orpans  in  seiiticivmia;  they  have  aim  'jrten  been  missed.  Even 
ivitwi  roinid  no  i:hanicleri!<tiL'  fonu  Iia^  been  shown  Id  he  present. 

Marcus  Hock  ciileulates,  fmiii  the  result  of  experiments  on  do^,  that 

'■fie  111  two  ounce*  of  pulr'nl  serum  or  pus  would  be  reipiirerl  to  kill  an 

adult  uiau  by  septic  intoxication.     This  form  L'ati,  therefi>re.  oeeur 

Wil^-  uhcrc  iart/e  cai'itiefi  exist  and  (tre  unperff-lfj^  drained — *:.  i/.  in 

l««l  compound  fraetiires.  wonnrls  of  joints  or  pleiine,  abdominal  sotv 

tion*.  the  uleriw  post-partiiui.  etc.     Such    eaviiies  cannot  always  W 

'Iruiiird;  hence  the  necej^tsiiy  for  also  preveniiuj^  ])utref:ii;tion.      Knw 

Mrftecfl  mid  serous  membranes  are  well  known  to  be  excellent  aKsorh- 

mi  '•urfaces.     A  larjie  ([nantity  of  poison  may  be  taken  up  by  ihem 

m   n.  short  time.     Granulatinp  surfaces,  on  tlie  other  band,  have  been 

shown  by  Gillmth  not  i<t  absorb  the  putrid  poison,     llvru-e  septic 

JntoKJoation  will  he  mosi  likely  to  occur  btifoiv  granulotiott  fi>'tfiiig. 

It  insv  "Otur  later  if  the  j;ranulat Ion- tissue  is  destroyed  in  any  way. 

I^o    line  can  be  drawn  beiweeii  il  and  septic  traunmlic  fever  (p,  2it8). 

6eptic  Infection  may  occur  fnmi  the  srnulleKt  wound,  and  there 

'uta.^'  be  dii)tinet  evidence  of  inoculatinn  of  a  [loisou.     The  preHcni-e  of 

ortlj  a  mism/I  wound  is  evidence  of  iiii>i-ulalioii  of  an  infective  poison. 

AYitb  regard  to  the  cause  of  septic  intoxication,  many  of  the  prod- 
uct*! (if  putrefaction  art'  pympenous.  Berjrmann  siieeeeiled  in  crystal- 
lining  in  line  needles  from  puirid  fluids  lui  alkaliiidal  body  which  he 
calJa  sepsin,  which  possesses  in  a  high  degree  the  property  of  exciting 
fever. 


FT.ffiMIA. 

"jfaeraia  differs  from  .lepticwmia  in   this  respect,  that   in   it   the 

""Sorption  and  diiwcini nation  of  the  [toisun  give  rise  not  only  to  a 

^*'«riil  diM^a«e.  but  also  cause  the  formation  of  secondary  foci  of 

^*)uiiiui«tioti — fio-called  metastatic  abecesses.     These  are  the  di^ 

Qctivc  pathological  cbaractcrii'tics  fif  ibv  disease.      Its  clinical  sv'np- 

[    **  are  well  m»rl£«-d.  the  very  irregular  teni)H:rati)re  being  most  iiu- 

■  r**^aiit;  hot  it  ia  confessedly  complicated  with  mure  or  less  septic 

poisoning. 


400 


SEPTICEMIA    AUD  PYjEM/A. 


Like  Kcpiie  infection,  Uie  dittcasc  is  esut'iitiaJly  n  hoMpiuU  di 
iirxl  ttif  |j»i»oiis  Hrc!  probnlily  Himilar;    some,  indeed,  believe  lli< 
t<]  be  tli<?  ^nnie.    The  source  of  iuftrctioti  is  alDioiit  alwnyc  some  wou 
ur  ititluiiiiniiii-iii.   ^eiitrully  !'ii{iiiin'nting.   cite   dischiirgeit    tmr    lit'iiue 
aseptic.     Hot  there  may  be  iiu  wonnU,  as  is  seen  in  acute  infectn 
pt'rimsiiti!).   iufit^tive  fiitl<>onnlitis.  mxl   nirt'  cxse:*  nf  "  )>|Kiiiiajieou* 
pyiviiiia,  in  uliicli  no  pi-iii);ii-y  Ic^iuii  can  bo  fuuiul.     lu   (hew  caaa 
the  poiiHin  has  probably  entered  through  §ouie  healthy  mueous  neoi 
hrane.     Af  in  ttepiietetuia,  it  giiins  ucvem  to,  and  ia  di«tribuird  hj 
the  blood. 

Iteniidt*  the  M.-(X)n"l»ry  »lj«ecs«c».  the  following  signs  may  b»  l<iu 
pijet-tnortcm :  Am  in  all  m^ptie  dinease.  rigor  mortis  is  ffeble  a 
def!um|iw<ition  eurly.  Emaeintion  is  generally  marked,  and  the  ikii 
Velldw  or  jnundiceil.  Peterhiie  may  be  present.  The  witund.  t| 
there  i*  one.  ia  alnughy.  iwrhapi^  ^uni^utided  by  difftii^  inflmnmatioai 
and  ofTensivi';  uny  bone  which  hn<>  been  divided  ^hu1ftl>  ilic  ap|K'«r 
anoev)  <>r  M>pti('  ot>te<>niyelili!>.  The  tlironibi  in  the  veiiii*  leading  fi 
the  focuft  uf  infectiun  are  extensive,  and  undergoing  infeetive  jiu 
foriii  wiflening :  the  end  of  one  nr  more  thrf>n>bi  perh»pfi  pmj 
into  a  large  wni  in  which  circulation  was  going  on.  The  bloud  i 
genemlly  nnrninl  to  the  naked  eye,  but  micrtKK^)picaUy  etmtaia 
exccM  of  leucoevtett.  IlypoAtaiic  congestion  of  the  lung«  it  gvnfl 
rally  prcnenl.  the  spleen  hirgv  und  pulpy,  and  tlit>  liver  nml  kidnvj 
show  "granular  degenemtinn.  " 

The  »econdsry  nbiitMwca  are  of  iwi>  kinda— those  vhich  folloi 
ui>on  infltrciion.  and  those  in  which  there  ik  no  evidence  of  >i 
iintece*l«>nt   idiaiige.     In  either  caw  the  occurrenee  of  HUppa 
iuiplii'M  the  prewntv  of  n  strong  irritant  acting  for  some  time,  and 
hail  bi-eii  already  pointe^l  out  (p.  '2H'2)  itint  niwl  irritants  of  tlii*  ki: 
an-  fungi.      It  is  probabb-  that  several   fiingt  are  eapable  nf  exciti: 
suppuration,  and  they  would  therefore,  if  generalised  by  the  b1 
stream,  produce  llie  obwe«K«  of  pyiemia.      It  i^cem^  powtblc. 
fore,  that,   for  e.'cainple.  the  urganiKUi  which  produces  acute 
may  not  be  the   same  on   that  of  onlinary   pyieinia   from  w 
The  ^rrptocon-u»   pii(H}i-ne*  (p.   262)  \%  tlie  orgnnuim  matt 
pnwnt. 

However  tbui  may  be.  in  the  first  kind  of  abvcGOB  in&rction 
induced  by  the  Imlgmeiit  in  a  terminal  ancry  of  a  ]M)rtiun  of  in 
tive  i-lol.      The  ntole  of  loi-mution   and  characters  of  the  infafrt 
nhKifw  haxe  bivn  described  on  pp.  2^1(1  and  2t>^.     The  prv| 
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hr  ciuWlisiu  has  been  noteil  ahnvo  in  the  account  of  the  veinn  lead- 
ing from  the  focM  of  iiifectinii.  Thw*e  einbolic  aluwwww  are  hy  fiir 
itwwl  rn'i|tii'nt  in  ihe  lun;;s,  nu.xt  in  llie  liver.  »i|>to('ii.  kidnevft,  ami 
l>rain.  Tljt'jf  nniv  occur  in  any  vii.-'ciilar  |«in.  They  lie  gonemlly 
upnti  the  aurfacc  of  organs,  with  their  Tiai*e3  imraediiirflv  hont-ath  the 
raiwulc.  They  vary  in  fiiie  >M'tweeii  thnt  uf  a  rht^lniit  sntl  that  of 
a  split  pea.  are  uHuully  miillipk',  iiui)  :uay  be  vt>ry  liiiiuuruuii.  Tliey 
art  furrouridcd  by  rhe  uiiual  hy|ioi':eniic  ['in<;.  Often  iiioiv  than  one 
•ff^n  h  alfectetl,  ami  theHC  uhscL-t^xeii  may  oiwtir  with  uthtTH  of  ihe 
aett  kiml.  Sometimes  the  Inngs  aiv  not  aflt'<'tefl  nrht-n  other  oi^aiu 
lyJTii!  Iievuiitl  thi^iii  oil  ihe  bl()i^<l-]iatU  al'f. 

llie  M.*i*i>nil  kiixl  of  absceM  is  mlifl'iiHi?  ^iijiiiiinuion  in  the  tiiihcu- 
tniiwntt  aiitl  inienniii^L'uhir  coniieclive  tisane  in  llie  joints  ami  .serous 
iiifiii  It  nines.  They  nre  all  tolei'il'ly  conimon,  iiml  may  ofimr  alone 
'tr  oinljiiiei]  with  the  first  variety.  In  iheae  ca«e«  the  irritant  must 
fir  couvpye'i  tn  the  spot  by  the  lilooil  and  t»etlle  there,  probably 
^ecajtie  tilt!  iiiduii  in  suitahhr.  tir  pcrliapi'  ^ome  uipUlary  enibulisniH 
"Fv  the  uau»e. 

I'vEiuia  has  never  hi-t-n  produeed  in  animal*  by  the  injection  of 
l»loo<i  or  pus  of  pyicmtc  jiatifut.".  Cocci  and  zooglflca  inawes  are 
foiinj  lit  abundance  on  ihi-  surfaces  of  the  focus  of  infection,  the 
>niea"iiy  of  the  process  varying  with  their  number,  according  to 
Bircli-Ilir>chfeld.  They  Imve  b<'i-n  tnicwl  inio  the  siirronnding  tis- 
Mies  Kud  have  been  i^een  pien-in;;  tlie  wall  ijf  a  vein.  They  have 
heon  found  in  the  nearest  lyniph-glands,  in  all  inctaslatic  absce^ics, 
uid  in  many  orjinns.  They  lie  in  capillnricw  or  »njall  arteries  pri- 
"»»rily.  but  soon  paiw  qut  into   the  sun-oundin;:  llssnea. 

KiMh  injected  ten  minims  of  pntrid  fluid,  in  which  a  portion  of 

*"'n  hail  been  mawmtcd.  into  a  nilihit.     No  »yiTi|itiiuiH  fnllnwcd  for 

'*o  ilayn :  then   the  uiiiiiinl  ate  less,  became  weaker,  and  died  nnc 

nundred  and  five  hour*  iiftev  the  injection.      A  purulent  infiltration 

'"^tipyjiig  the  abdiiminal  wall   far  ai'Ound  the  point  of  injection  w«8 

'"Und:  rhe  intlammation  had  extended  lu  the  ]>erilotienni.  and  ihcri' 

*as  m.iii.i-il  fibrinoii,-*  ]ieritonitis.     The  )*jilcen  was  much  iiihirjied.  the 

^"^'^t  had  a  grayish  mottled  appearance,  nnd  .thowed  on  section  grav» 

'"^'E<!-9liBpod    patcht-a.      Ill    ibf  lun^!^  were   Miiiie  durk-red   patches 

^'>t  a^  large  as  a  pea,  and  airless-      Animals  inoculaU^il  with   the 

*"»o«|  of  thiR  one  died  of  precisely  the  »amt>  lUsease.     The  smaller 

'be  dfifM"  the  longer  the  time  liefore  death.      Thi.s  is  ex]>lioftble  onir 

'*  the  t>iJp|}Osition  that  the  infectiv*-  particK-s  in  tlve  blood  must  ix^ach 
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a  certain  number  in  proportion  to  the  body-weight  before  they  can 
cause  death.  Micrococci  were  found  everywhere,  especially  in 
obviously  altered  parts.  They  adhere4l  to  the  interior  of  ve*!*U, 
often  plugging  them.  Red  corpuscles  adhered  to  the  coceui*  colonies, 
which  seem  able  to  induce  coagulation  :  small  thrombi  are  thtin 
formed,  which  may  be  swept  away  as  emboli,  and  would  prove  infec- 
tive. Perhaps  something  of  this  kind  may  account  for  the  second 
kiml  of  abscess,  but  against  this  is  the  fact  that  pyogenic  cocci  are 
sometimes  found  in  human  blood,  causing  no  such  aggregations  and 
no  suppurations  {p.  27t)).  The  resemblance  of  the  whole  diseai^e  to 
pya?miii  is  very  marked.  It  is  not  certain,  however,  that  |>yii>nna 
in  man  is  alwat/s  infective;  i.  e.  the  secondary  abscesses  w»«v  Ik*  due 
to  emboli  of  putrid  clot  containing  only  non-pathogenic  organisms 
incapable  of  growing  among  active  tissues  or  in  (be  blood. 


CHAPTER    XLVIII. 

THE  VEGETABLE  PARASITES. 

PARALLEL  BETWEEN  FERMENTATION  AND  INFEC- 
TIVE DISEASE. — It  has  long  been  thought  that  the  group  of 
acute  siK.'cific  disca-ies  must  have  a  very  special  cause.  The  chanic- 
teristics  of  this  group  are  :  That  they  occur  epiilemically  ;  that  they 
are  obviously  contagious  and  infectious;  that  each  member  is  abs4>- 
lately  distinct  from  its  fellows  and  runs  a  very  typical  courn' ;  and 
that  the  poison  which  given  rise  to  each  of  them  multiplies  in  a  mar- 
vellous manner:  a  single  case  of  one  of  these  introduced  into  a  i-om- 
munity  uuiy  cau.se  the  death  even  of  millions.  Nothing  could  W 
<liscovere<l  by  the  sensi's  to  account  for  the  appearance  of  these  dis- 
eases, yet  they  were  obviously  produced  by  something  which  multi- 
])lifd  in  the  sick,  which  dung  about  his  clothing,  etc.,  perhaps  for 
long  |H'iiods.  and  which  coubl  be  carried  through  the  air  for  consid- 
erable ilistance.-*.  This  "something  "  is  called  the  "contagion"  nf 
ihe  disense.  and  for  many  years  .-cience  has  been  endeavoring  to  dis- 
rovi-r  its  nature.  It  earlv  became  olivious  that  no  gas  would  niet't 
the  re'inircnu-nts  of  the  ca.«e.  for  diffusion  wouhl  soon  put  an  end  I" 
its  power  for  mi-xchief :  a  fluid  was  not  to  be  thought  of:  so  conta- 
gion was  necessarily  regarded  as  u  solid  in  a  state  of  very  6ne  divi»- 
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ion — partic'uhit4\  It  ba^  b&cu  ithowu  to  be  iTiRoliihte  in  fliiidti  in 
whicli  it  can  live  by  subsidence  (^vaccine.  Cliaiivi>Hu),  and  by  tilira- 
lifin,  the  poifun  not  paissiiijr  through  tb«  lilt«r.  These  face-*,  taken 
wiili  its  jK)wcr  of  umlti|ilicnii"Jt».  seemed  to  shuw  that  the  f"Jiiiiij;;iijiii 
wns  some  living  orgiiniii<m ;  lience  the  origin  of  the  contaffium 
rivum  or  gferm  theory  of  disen-ao.  pronuilgated  in  a  very  ermle 
lurni  even  in  the  Konian  era.  In  1K40,  lleiile'  clearly  fontiiiLiled 
the  ductrine  that  living  orgariisins,  probably  of  a  vegetab)«  nature. 
were  iho  eaiiwes  of  llu;  aeute  specifics,  and  suppm-ced  the  view  by 
argiimcnis  which  bare  withntnod  all  endeavors  (imil  tliey  fiavt*  been 
many)  iii  refiit*  tliom.  In  1838.  two  yours  earlier.  Bassi  and  An- 
douiu  bad  discovered  the  fitn^rouj*  nature  of  the  iimj-cinline  di>eaj*e 
in  xilknonn^:  and  Id  IS.'tU.  ^(;hwann  and  Cugniard  de  Liitour  liitd 
inth'peiidriifly  tllMnivered  that  yeast,  the  apparent  cause  of  nlroholie 
fermentation,  consisted  of  celb  multiplying  by  Inidding  and  iippar- 
endy  of  vegetable  nature.  Thoy  aurmi-^ed  thai  the  docoiuposilinn 
of  the  Hiigar  iiiio  ah'*)hul.  carbonic  acid.  etc.  wiia  connected  with  the 
growth  of  rbis  plant,  and  in  this  view   Iletiile  heartily  eoiiciirred. 

Lung  lipfnre  this  it  liad  been  noticed  that  a  close  juinillcl  might  be 
drHwri  between  an  infective  diseause  and  a  t'emnentation.  It  niav  be 
pres4'Uted  thu? : 


Incnl'Uion 


K«vi;r,  "itiliri-ak,  ami  tTiiii-»e  of  lilsetiH^ 
Dcrline  ofdiMNiM.- 


Ai]ditit<n  orfemicat. 
I'eriod  iltiririK  whicli  nothing  is  iintir«il, 
f  Itihi;  of  tcnipcraliirpanii  active  fertnenljt- 

(     (ii'ii. 

AHdiiidtt  of  mure  roriiienl  htut  no  cOect. 


It  may  be  further  noted  tbat.  except  in  coses  in  which  yeu-tt  was 
ad<li'd  to  the  sju-charine  h<|iiicl,  the  source  of  the  fi-niienl  in  eases  of 
alcuholic  furmcnlalinn  ■niv*  :ot  mysterious  as  wa^  the  source  of  the  poi- 
son which  gave  rise  to  an  epidemic  of  whooping  cough. 

ETIOLOGY  OF  PBBMBNTATION.— The  above  purulld  wa« 
genemlly  rceoj^nixfd.  and  tbt*  cause  of  fcnuenlution.  bciuj:  much  mi>re 
open  to  experiment  lli:in  the  cause  of  infec^tioiiit  disease,  wiu*  talcen  up 
hv  nmny  worlcci"».  Many  kin(U  of  fermentation  were  xpeedily  recog- 
nized— lactic,  bntvrie.  viscous,  etc.;  ami  the  rinse  relation  of  puire- 
faction  to  ttiesc  processes  woa  soon  ackmiwle^lged.  In  each  one  of 
tticse  organisniti  were  found,  and  their  relation  to  the  prvcisKtea  haa  been 

'  l\fh'Joffi»fht   fj'nlrrmuchunj/ra. 
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the  moot-point  between  the  iiplioldera  of  the  vital  or  yerm  thr«ry  ai 
fi-rtiieiitution  ntid  ilie  Mippurtera  of  ibe  ph^tiral  theory.  The  »lco< 
liiitir  rpmiPDtatioii  \\a»  hci-n   iihl-0  oj*  the  ivpe  uf  all. 

The  Oerm  Th«ory,  starlet!  by  A^tirr,  SpaDniiXHiii.  Schvsnn.  waA 
CagniurU  dc  Latuur,  and  |>iTfocLeil  l>y  l'n«teur,  »  udupteil  Xty  the  preat 
iniijority  oFficientific  men  at  the  present  ilny.  Aeeorfliop  to  this  rirv, 
the  Siircharcmiyce^  errcviiiiii'  (yeii»t-pliint)  ik  the  eau»t  nf  (he  nlcobnlir 
fcmientation.  \u  focKl  is  sugar,  together  with  nitrogen  and  aone 
inorguiiic  initteriaK.  whicih  iiiii«i  iil<wi  he  provided;  the  product*  ftf  it» 
life-aetiuri  are  alcohol,  carbonic  acid,  glycerin,  atid  succinic  bckL  It 
IB  suppoited  ibal  the  food-Muffs  pase  into  the  cells,  which  lake  what 
they  rr<|tiire  for  ihoir  own  growth  and  repair,  and  throw  hack  into 
the  fluid  the  protlucl^  of  their  action.  Thus,  a  yeajRt-cell  ftH^a»  tbr 
abovi'-mcuiioued  ^ub»tuucv«.  ju»t  as  a  hepatic  cell  forms  the  eonstiiu- 
enta  of  bile.  There  ie  do  reiwcin  whatever  fur  clufliiing  tbe  fetmenu- 
tion-!  n-i  diflinci  from  the  choiuicul  i'han<;c^  efl^eeted  by  celU  in  general. 
The  division  wav  made  before  their  nsiiire  was  nndemtood.  when  ih»* 
iiiaignificuncc  of  the  cause  and  the  greatneu  of  the  nwult  were  the 
itriking  featyre*.  an<l  when  the  coumI  relatioaahip  between  ibe  growth 
of  living;  orgaiiism:^  (or  the  presence  of  a  r^ubslanvc  derived  fnnn  them — 
Uitft'rmrif  fennent)  and  the  i-hemical  changes  bad  nut  been  proved. 

The  Physical  Theory,  stiiried  by  Willis  in  Itifti*.  and  |KTfecte*l  by 
Itiebig.  aOiniis  that  fcrincntation  \»  a  "  niolerular  motion  "  tranxuiillMl 
to  unfttablt!  orgiinie  coniponu<ht(feruieniiibU'  sub-iuuce)  by  albtiminotil 
particles  (fenncDt)  which  are  thein-telveA  r he  seat  of  '^  motor  deemr  " 
(i.  r.  are  underiroilig  deennijHisition).  Tbr  molecular  motion  of  lbr*e 
particles  may  initiate  in  »  large  aiiiounl  of  a  ui»rr  t^ttible  *ub»t«nce 
chuugca  similar  to  those  of  which  they  are  thetuNelvw  the  Mat.  Any 
|)i>rtion  of  the  fiub:4tttti(T  to  which  ihi»i  molecular  nidtiou  bait  been  cuco- 
muuioitcd  i»  capable  of  iran»initiitig  it  to  other  suitable  material,  nft4 
thuf  the  ferment  wrmt  to  multiply.  The  ferment  commuuicale*  Ha 
vibrntion?  \xy  the  |utrti('le»  with  nhich  it  come?  into  contact,  and  lhr»r 
again  to  lutrlirlcH  m-xt  beyond,  more  tilowly  but  iu  tile  ."dUne  «ay  na  a 
8|)ark  cauM!«  tbedi-('oin|tOfiition  of  a  train  of  gunjiowder.  tia»tian  !«t» 
that  there  is  no  prvof  of  inuUiplicalion  other  than  iiecara  in  a  ««iS- 
ciently  iitnnig  s'diilion  of  fnili-boie  of  iodium  fihcn  a  crrvtal  of  tbr 
■une  Hitt  i.s  tlironn  in.  tierhardt  thua  illutitraie«  Liebig's  vivwa: 
Every  oulMianw  which  decomimtteft  or  enieni  into  combination  is  f n  a 
ttate  of  iiiiivrniriit  f  nioltH^ularJ.  Varioiu  fuiin«  of  mechanical  BKitatioo 
nmvoke  this  movvmviil  {t.  y.  decompoaitioit  of  chloruiu  acid,  • 
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of  uitrvgen.  fulniinating  silver);  therefore  chemical  tleeompooition,  in 
wbJcU  the  agitation  i^  more  coii)[)tet«,  hIiouI'1  prwiiice  such  effects  mora 
siniQglv-  It  i»  known  that  platioum  renminbi  ntuble  ill  nitric  acid, 
but  if  silver  al*o  (which  ili'wilvcw  in  nitric  nciii)  is  present,  (he  pluti- 
nuRi  is  diwolveil;  agaiii,  pure  copper  i*  not  iliiwolveil  by  Kulpharic 
ncid  iinlew*  zinc  is  present.  A  solution  of  dexirin  i«  n«»t  acteil  on  by 
ycaMt  alone,  but  when  t^ugiir  is  uildeii  to  the  lliii'l  a  jrreiil  part  of  the 
dextrin  shares  the  fate  of  the  supir,  the  niotlon  of  the  n.\ma»  of  migv 
having  been  transmitted  to  those  of  the  dextrin.  By  annlog;}*.  Liebig 
eupposeo  (hat  sugAr  doe*  not  change  when  ijtiite  alone,  hut  decom- 
poses— t.  e.  ferments— when  in  contact  with  a  nitro<;enouit  body  (fer- 
luenl)  underjroinff  change.  This  view  orifrtniited  long  before  the 
ritHMtant  presence  of  specific  forms  of  orjrauisins  in  every  fermenting 
tmbstatic*  waa  demonstrate*!.      Before  l.iebi^  died,  however.  Past«nr 

■bad  gone  a  great  way  toward  this;  and  in  his  la^t  paper'  on  the  sub- 
ject Liebig.  though  Hlill  fightinjj;  againit:  tlio  germ  theory,  states  that 
it  In  not  opposed  to  ihc  molecular- motion  theory  which  hp  advocated; 
the  decomposition  woidd  i«till  he  due  to  molecniar  motion  transmitted 
to  the  fermenting  auh«lanc«  by  Hving  protoplasm  inntvad  of  decaying 
albuminoid  matcrinl.'  As  nothing  is  known  of  the  force  by  which 
living  cells  effect  chemical  changes,  it  is  impossible  to  confimi  or  to 
refute  lliitt  rttntf-iiiont,  hut  views  as  to  the  nature  of  rital  action  are 
beside  the  (juf^tion  we  are  com^idering. 

It  is  very  difficult  ahsolutcly  to  disprove  (he  physical  iht-ory.  Its 
enpjwrters  admit  the  fix-iiuent  prcscnw  of  organisms  in  fermenting 
fluitht,  but  regard  them  Aft  accidents  or  as  »pontaiK»ut«ly  generated 

r(1Ustii*n),  for  the  twine  decomiKw*itioits  can  in  some  itiataoccH  ht 
offeetcd  in  their  absence.  Thus  dilute  alcohol  run  over  wood-sharings 
4iT  charcoal  so  as  to  expose  a  targe  ?tnrfai*e  to  air  la  converted  into 
vinegar.  But  ihU  is  do  evidence  against  the  ability  of  tlie  Myi»- 
demia  aceti  »Uo  to  effect  the  oxidation  as  a  vital  act;  and  indeed 
distinct  differ(-nce«  exist  Wtweeii  the  two  prnccshi's." 

On  the  physind  theory  much  was  made  of  (he  fact  that  nfXHitiniwHs 
■forracntations  are  always  more  or  le*«  impure,  many  geniw  of  diflcrciit 
fomi  or  habil  being  found  in  the  fluid  busirlw  that  ^hicli  is  enwiitifil 
to  the  particular  fenncntalion  i  and.  again.  organifUuH  indistingui^h* 
able  by  the  microHcope  were  found  in  tluids  tnnh-rgoing  vnry  difTcritil 
d«oo(npo«itions.      From  such   &ctM  it  wa«  argiicil   that  there  wntt  liu 

'  Ann,  it,  Okanit  v.  Pharm^  T'jI.  cliii,  p,  1,  lOTO. 

■QiHCed  from  Be-imniit^  of  Life,  budan.  '  Hi<ltfUwiil)rntt>r,  )>.  337. 
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coiLtiunt  relation  between  any  one  germ  and  a  |MinicuInr  fom  of 
[•imposition.  The  prtvlominnncc  of  one  chamclemiir  fomj  nan 
lunted  for  hy  KUp[io»iiig  that  tite  conililiotit*  iu  eacti  ravurvil  tbv 
grorih  of  a  certain  organism  or  the  oripD  df  nopo  of  a  ctrtain  fiinjEm 
(Itafitiiin).  Rut  it  hati  now  been  Khown  in  very*  numpntiiit  iujuancra 
tiiat  it  is  po^iblc  to  obtain  a  cultivation  of  farh  of  the  various  orgatt- 
iKTiif)  fotiii<l  in  a  fvrnienling  fluid,  nnil  to  clt<inuii»lnLle  that  a  vpwial 
decoiiipoHition  occurs  only  when  ono  particular  fonu  of  gem  ib  pres^ 
cnt»  all  other  form5  being  niont  or  lnt«t  ruriiible  and  neeidental  impan- 
tim.  And  ic  Uoa  btx'n  sliowti  iilt«o  ilint  <ir;£a)iii;tn8  indt^li^gui«lt■blc 
from  nicli  other  under  the  mit-rosoope  may  give  riM  to  very  ilifferent 
clifitiical  f>ro<liict)*  ivhen  gmwn  upon  the  Mime  cultiire-nie^lium.  and 
may  prutluve  aliMilutely  ililli'n-iit  rt'MdtJD  iiliiii  inorulaled  iipMii  anituaU 
of  the  Hamo  ipccies.  It  is  clear,  therefore,  that  similarinr  of  external 
form  dwn  not  imply  idoiiiity. 

A  pure  rultivniion  o(  an  ori^tiifm  ii«  obtained  by  iivx-ulaiion  of  a 
cullure-i^rouDii  with  a  pure  nce^lle  dipped  into  the  fluid  rontaiuiu|;  the 
organiitm.  The  or^iaiii^m  gmwn,  and  from  the  man/in  of  the  paicli 
formed  hy  it  a  freah  rullrirc-gnmnil  is  inoeulatoil  with  a  nMille-fioint. 
Thin  may  be  rcpealtil  any  number  of  lime*.  *ienii-tlieori«im  hcli«»v* 
that,  by  this  pmcc»t  thoy  hare  eliminated  p.VLT\lhing  taken  fnuu  tbr 
original  fermenl-ilinn  exre|)t  tbi*  <>ri!»ni»m  whirh  ut  rapubli'  of  growth; 
and  tlu.-y  have  oiideiivonHl  to  make  thin  utill  more  certain  by  wcL*hiii|> 
Uic  orgunisiu  with  Bteriliied  waler  and  otlier  flut<U  incapable  uf 
destroying  it,  by  filtnilinu,  by  drying:  after  iiH  thix  they  ohow  that 
iniKTulnliou  of  a  sniUihle  fluid  with  tbu  purifli-d  orgnnitim  inrariablr 
\vaiU  to  the  chnracteriRtic  fermentntirm.  But  il  ix  obviously  jtMuiht* 
that  "imrlicle;*  in  a  state  of  motor  decay  "  were  in  the  fir>»l  and  each 
ttui-eeeditig  iniitaucc  inoculated  u|xiii  the  culture^i-ounJ  with  the 
orgnnUrnH.  and  that  they  Ion  prnctit-ally  mulliplivd  by  ttimmunieatiDf; 
their  molecular  motion  to  the  molceiilcH  of  Ihe  culture-gmund.' 

Novertbelrsa.  germ-tbi«ri.tt!*  have  rendoi-ed  it  eenain  that  lhm« 
"parliclof  in  a  state  of  iiii»tor  deci»y  "  adhere  rvry  rbwkdy  \n  the 
urgani«n  wliteh  i»  ronxtunlly  prevt-tit,  and  are  able  to  im|nrt  ibmr 

'  Innate  p»w«r  >if  irKTOwJnf  or  irrtiitinft  l«  nm  pnn<-liMtve  of  tlffL  U*b«c  polwlaj 
tml  thai  samall  r|tianiitvi>f  osalir  iMtl  will  «[-l  ii|>nii  k  vcfylan^  (|ii)UilltT  of  a>aw> 
iitf,  •plitting  th«  lallvr  intn  nialir  mni\  mnA  nit)m<atM :  •ni«  iiiiichl  m*  thai,  atiiiiiluwl 
«il))  milsble  pabulum,  lliv  oKntic  bHc]  Iihytuw  indvfiniieU,  Itaiim|[»n*ti  tmy  lb« 
differvficD  tirlvrvti  ihr  clieniinl  rhnncr*  elfinUal  byitsvlicaciil  *w\  by  lirioic  tiririB- 
UnM  UlhatUia  (nrrrMt  wr\*\^  jnHafmitiam  and  tlio  lattar  bjr  HivannfCHB  ;  bat  ikit 
auty  mxau  oaXy  JatU|>aillioci  with  laMfaal  iImdoi. 
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molecular  motion  to  sucli  siib.>itaiicc's  oiil_v  >'»  this  organism  will  grow 
ID.     For  if  thti  orgiinism  dies  no  i(!riu>(--iiUiiioii  oociirH. 

Moreover,  the  particles  in  a.  state  of  uioKir  decay  linve  never  hocn 
demonstratcil  apart  from  organisnw.  Sn-willed  "antiseptics,"  wliicli 
sxv  selected  on  account  of  tlieir  ability-  lo  destroy  tlie  lower  organisms, 
invariably  check  tlie  molecular  motions  of  the  iihy^icstl  fermeut^ :  so 
ulso  does  heiit  i^ullicieiit  to  destroy  oi-f;uiiisitig.  In  liti^t,  the  propurtiea 
of  the  physical  feriiieiils  are  those  of  <irganisms. 

finally,  it  hns  hecri  shown  of  several  fermentations  that  the  thio- 
nesi  menibrnne,  tlie  ahurlei't  column  of  fluid,  is  sutficiciit  to  prevent 
the  [ransmissiort  of  llie.se  suppuMtd  vibrations  ;  that  direct  cuutoct  with 
the  ferment  in  necessary ;  atid  thni  rionorous  vibmiions  have  no  ioflu'- 
ence  upon  ffi-mon tabic  substances  (Dumas).  If  a  solution  of  sugar  in 
a  test-tube  i?*  ilividt^d  into  two  purtg  bv  a  plug  "''  cotton-wool,  and 
yeiLst  is  introduced  into  the  upper,  this  only  ferments,  though  JiuUt 
contimiitif  !h  uitintfrni-ftU'd.* 

Although  the  physical  theory  may  be  theoretically  possible,  the 
progreiH*  of  discovery  has  shown  that  its  rival,  the  vital  theory,  15  the 
true  r>ne.  To  believe  ta  the  physical  theory  one  must  set  aside  a  per- 
fectly satisfactory  ami  evident  iau«5  (the  orgiiiusins)  and  proceed  lo 
suppfirl  one  hypothesis  by  another.  We  theiffore  eoncluile  that  all 
tfir  prniyngt-g  (jenfrallif  kiioum  tit  ffrmftttatitijig  and  putrffttction  are 
(Ixr  to  fhr  <n:tl»Tt  •>/  vifji'tnhh-  or<fitni»m». 

How  do  theae  Or^raaisms  Act? — The  four  following  viewa  aro 
held : 

(1)  Like  nil  living  celEs  thev  require  eertnin  materials  for  the  repair 
of  their  substance  iiml  for  giowth.  They  tuke  into  their  substance 
the  organic  and  inorgauic  compounds  which  are  necessarily  present  in 
any  liquid  in  which  they  will  grow,  and  they  throw  buck  into  the  fluid 
the  products  nf  their  wrtinu  iipou  these  compounds. 

(tl)  Paateur  hasstatcil  that  fermentation  in  general  is  a  consequence 
of  the  life  of  ferments  without  free  oxygen.  They  require  oxygen  so 
much  that  (liey  takf  ir  from  the  organic  substimoes.  and  thus  split 
I  hem  up. 

(3)  Certain,  but  not  nil  of  them,  produce  unformed  ferments — so 
called  in  opposition  to  the  celU  themKelves.  which  are  the  "formed"' 
or  ••organized"  ferments.  The  chief  eharactensttcs  of  (hcso  bodies 
arc — that  they  seem  to  act  by  mere  contact  (''caijilytically ").  not 
lalting  any  part  in  the  decompositions  to  which  they  give  rise;  ihat 

'UoQiii&n,  .Inn.  d.  L%ew.  u.  Plui,m.,  vul.  cxv.  p.  ZStt. 
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thej  lut  in  extrLindy  small  (juiititity;  do  not  iniiltjplv,  but  uorer- 
theleM  transform  imuiv  tiiries  tlidr  weight  uf  tbe  fernientiiblv  nib* 
sUiivc,  tli(m);li  iil(iiuiit«l,v  tliv/  be<.-on)e  uxbuusti^ ;  tint  ibvy  ur  mA- 
ub)e,  and  »n>  always  derivu<l  fnim  living  cclla;  ibot  ther  all  rrtjabT 
water  or  moisture  to  act,  some  prefcrrinj;  an  ncid,  nthfr>  an  alkaliM 
reaction :  tbat,  lik«  colU,  tlicy  act  b^-^t  at  a  c«rtiitn  icnipcntiirv,  tbeir 
action  being  arrested  ut  ii  low  or  high  li.'uiprnitun>.  They  arc  cooi- 
plcx  ulhuminuid  bodiei^.  but  huvct  not  been  isolated  in  ttuRicieiit  t)uaK> 
tily  for  ucciinite  analysis.  Piyalin,  pepsin,  trypsin  arc  «rll-kBown 
examples  from  the  human  body  :  t-uiuUin  (bitter  almond)  and  diaalaM 
(barley),  from  the  vegetable  kingdoin.  It  is  certain  that  aome  b«o- 
leria  (f.  tf.  [mtrefuctire  ami  pyogenic  cocci)  form  atnylolyiic  and  prp* 
tic  ferincnts,  which  can  be  ;je|mruted  from,  and  will  net  in  tbe  absetiee 
of,  Ibe  organisnif*.  Mii<tcnlu9  has  »ei»aniU-ii  from  Micrococcun  urear  a 
body  capibic  of  changing  urea  into  ammonic  cnrbonate.  Veaat  bjr  an 
unformc*!  fcmicni  Imnsfonns  cane-^ngnr  into  glucose  and  bevnUat 
before  converting  it  into  alcohol,  etc.,  but  this  latter  change  is  HOl 
known  to  occur  in  the  absence  of  livinjE  cell*.  Whether  acting  u|ion 
hydnicarbon^  or  ulbnminoids,  it  is  believed  that  tb«w  ferments  gen- 
emilv  caiu^e  iiiinple  taking  up  of  water  and  splitting  of  the  cnnipoaBiL 
It  litis  t>ct'ti  Rnggestcd  that  their  action  is  that  of  a  carrm*.  like  hi 
globiii,  or  lik«  tlie  sulphuric  acid  in  the  lannufaeturc  of  eilier  ft«7 
alcoliul. 

(4)  NSgcli  bas  adnpieil  the  view  to  which  Liebig  Hceined  tending— 
that  the  life  and  gniwtb  of  relU  are  necessar)-  to  fi-nnenialion.  the 
chemical  changes  being  always  due  lo  the  tnmsnusttion  of  the  mo< 
leculnr  muli'Min  of  livimj  pnttMplauu  to  the  unstable  cotU|MHUids 
arountl  it. 

Produots  of  Fennentataon. — It  is  tmpomible  to  say  imcfa  in  a 
geiicnil  nny  uf  the  pro«lti<-t-4  of  ferineniative  proceiwcs,  for  they  are  a* 
various  ns  are  the  pmccMes  tbemHelve«  and  the  orga&iaaa*  which  an 
believed  to  give  riw  to  them.  Tln'V  are  formed  by  processw  of  oxi- 
dation and  def>?[idatiiin.  of  hydmtion.  and  of  simple  sphtliog  up.  Tbt 
came  food  will,  under  the  nctioD  of  different  nrganunns,  be  coDverled 
into  very  diffrrciit  substnnre-s.  Thus,  sugar  nndergoes  viiioiUL,  lactic 
and  butyric  mucous  and  monnilic  fenneniatioiis.  Other  produet* 
tlian  thuov  from  which  the  prucvss  takes  its  name  are  always  formrd. 
tiaaoa  arv  sometimes  evolre«l,  sometime^  not.  In  all  procrsMS  bndira 
are  fomed  which  bind>>r  the  devrlii|)meni  of.  and  ultimately  destmy. 
lb«  organisms  which  produce  ibcm ;  thus,  the  alcoholic  fermeiiialii(tt 
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is  checked  by  accumulation  of  alcohol,  iiiid  juitrt-faction  h_v  the  devel- 
opuent  of  bodies  like  carbolic  acid  and  crvswil.  It  will  be  remem- 
bered tK«.t.  iLftiiiiiil.4,  too,  produce  budiBH  wliich  lend  \o  destroy  tbem — 
f.  if.  curtiiiiiic  iicid. 


If  the  analogy  pointed  nnt  on  p.  471  betwiH*n  infective  diseases 
nml  fonneiimtioij  wore  certainly  true,  we  might  fit  once  infer  that  the 
former  are  caused  by  the  growth  and  life-action  of  vegetable  organ- 
isms in  ibe  li»»ues  uf  the  Ijody.  espi-cially  iw  many  low  fonii*  of  vejie* 
table  life  have  been  fonnd  in  connect  ion  with  dii^en^eci  in  man  and 
■niniaU.  But  no  one  couM  accept  the  cimeliwioii  on  the  evidence  of 
i*o  superficinl  a  resembhnicc.  The  same  (*trin{rent  proofs  mwM.  be 
alTonlefl  in  the  cai4e  of  each  duenjte  ^»  were  demanded  in  the  cii^e  of 
each  fenneutatiou.  How  far  the»*e  prcwfs  are  forthcoming  will  be 
shown  in  the  TOiicltidinfi  part  of  the  pref^ent  chapter.  We  tihall  now 
state  shortly  what  is  known  of  the  tmtanical  position  and  life  history 
of  the  vcgetabK-  pavaj^ites  of  umn. 


» 


I 


Natural  Hibtoby  of  thb  Vbqbtablb  Pabasitbs. 

The  regetoble  orgatiiMns  which  have  been  found  connected  with 
the  diseases  of  uiiin  an-  all  Thallophj^tee.  «jr  plants  In  which  no  di^t- 
tinction  between  stem  and  leuf  exii^ts  :  hihI.  \\»  ihey  are  all  destitute 
of  chlorophyll,  they  belotig  to  the  cla«s  of  Puiyp,  uat  Algjp.  The 
p»tlioloj;ic;il  fun;;!  are  of  three  kinds — Bacteria  or  Schizomycetos, 
Yeasta  or  BlBstomyoetee,  and  Moulds  or  Hyphoniycetes.  The 
liHcieria,  hcsiile.-'  cousin;;  pulrefaelion  and  wveral  of  the  "fermenta- 
tions," include  almost  all  (he  orpinisins  whieh  are  bidieved  to  pro- 
duce the  infective  diseases.  They  are  (hcTcfore  by  fiir  the  most 
imjiortHiit  ;!mi]p. 

The  Sohizomycetes  or  Fiseion  fUn^  are.  with  very  few  cxceptionB. 
achlornphylloiis,  non-niiclcrtti-*!.  uiiict-llular  (with  some  exceptions) 
organ i?<ni!*,  miiny  of  which  approath  the  limilji  of  ini«'ro«eopic  visibility, 
whilst  all  are  very  small.  They  refniei  light  strongly,  and  catine 
lurhidiLy  of  any  riilture-flnid  in  which  they  may  be.  They  are  \\«x- 
ally  colorless,  white  or  grayish,  in  massej*.  A  few  uiv  greeu  from 
chlotophyll :  many  arc  brightly  colored,  red.  blue,  yellow,  etc.,  the 
envelope  being  certainly  Ciitted.  but  the  pnitoplasm  being  in  loo 
nmall  raiis"  (u  show  any  tint.     Some  forms  are  stained  hruwu  by  iron 
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HiliH  in  water.  Tlie  Ktai-ch  rpaciifin  with  iodine  is  not  rare.  Tb«^v 
conBiM  of  II  |K*ciiliar  fonii  of  pminplajnii,  m^rRfirotrin  (v.  Ncoeki)^ 
and  iipi^'ar  stnjrtiiri-l<^9',  Init  it  is  very  |ir«bable.  from  ihcir  jr^sal 
n>!'iKtancc  (oalkulic?  oml  dilute  iidilK,  ibai  lliev  iMMHem  a  ci;11-iimmu- 
bmiiv  of  a  carboli^'ilmio  lUlitNl  to  ci'lliiloHe.  Ancr  the  artinn  of  tinc- 
ture nf  iodine,  whirli  st.nins  imd  entiM'^  shrinking  of  t)it.<  |mir(t|»liuiii, 
nod  (luring  the  ri>nitoiii>n  •>!' HiMrrcs.  ii  fine  monihrane  nmv  he  noiunllv 
Bven.  It  is  Ycnr  elastic,  mid  i-wm*  (u  he  u  firm  inner  laver  uf  a  ^clal- 
inous  envelope,  bv  more  or  less  of  wbieh  all  bucleria  are  ■armnndi<«l 
(bcp  lietnw).  In  fomi  tliev  vary  imich.  \nnng  roiiml.  oval,  ilnmhhell- 
ohapeil.  md-nhaiieiil.  stmighl.  wavy,  or  rorkscrew-Hko :  and.  bating 
tbew  fonnit,  the  orgnnit«n»i  may  be,  relatively,  i^iaall  or  Urge. 

Sitifile  ptund  (flU  have  no  niovmneni  'other  ihnn  Itrownian.  bat 
chnitiM  and  i^olonir^  of  thein  uru  ^aiil  by  Ogsten  to  lie  m|table  of  loen* 
notion.  ihou<;rh  thin  I;*  not  generally  hebl.  The  rod-forniit  bar*  oft«« 
n  liiohile  Mod  Ji  iiMilioidcw*  stage,  but  wnie  never  move — c.  y.  B- 
aiilhnn.'i-.  IJ.  luberculosis.  In  »  few  uaM,"*  one  or  two  eilta-likr  fila- 
nienls  hiive  Uei-n  found,  hut  ibrr  wrm  to  be  eonnectei]  with  ibe  erll- 
nu-mbraiii'  (in  the  hay  bueilluii)  rather  than  with  (hi-  |irotopta»m,  like 
trucciliii;  In  others  the  mode  in  which  moiion  i»t  pri^liu-ed  i<<  unknown. 
Certain  algie,  larger  and  bij^her  in  the  M'ale  thou  bni-lcria,  todvi- 
aimilarly.  bnt  bavp  no  vilia.  Often  no  reaMni  <-»n  be  HMignrd  for  a 
ehan^**  from  motion  lo  re^t,  or  ivV^  rrm/i.  A  j:*^^!  j.iii.|.|y  of  nxvfOk 
Bfitnn!>  lo  be  cunneeti,''!  vitli  iirljve  iixititiii  iif  Miiite  fitruiM. 

All  fonoH  multiply  by  tr»D»reim>  division,  which  occqn  in  tbr  md- 
fomM  nl  right  angle''  only  in  the  loni;  nxii*.  bnt  whirb  in  a  round  imj 
tuko  plnci'  in  lhni>  dinriion^  at  right  un^de^  to  eiieh  other  (i^tf/VMtf). 
The  riew  txW»  fonrnnl  by  fiiviion  may  at  onre  nrjianUe  (roin  ibv  pm- 
rrni,  or  ihey  may  iTinain  nnitwl  tn  each  tdber  eiMJ  to  end.  fDmiinx 
i-baiti.4  of  eiirei  {StrepUforr!)  or  bm^  filumeolA  of  ruda  {l^ytotiirir), 
or  Iviog  cide  by  side  in  more  or  b'sa  .■'pberieal  ctilonice.  bound  lop-lher 
by  ■  viscid  inlereellular  ^iilijiiftnci' — soostIoni — formed  of  nwollt^ 
cri  I  •membrane  (I'obn)  or  of  mye<>proteili  (in  lerlain  pmre6icti*e  b>M> 
tciift — V.  Neiieki):  or,  n>rnin.  when  i^icci  divide  regularly  in  t«o 
dirertionM  iit  ri|*ht  nDgle?  to  eu-h  oilier,  ihoy  irive  rise  lo  s(|bu*  or- 
oblonj;  fbrni"  ("  lableln""!.  nod  when  in  ibree  dirertionn  In  eabtol 
fignrw  {Sart-hio).  Natumll v.  Wioj;l«v«-  fmn  nmri-  readily  ufion  BKMl 
judid  ibnn  upon  fluid  gubtitruta.  Repimition  nforlla  tn  the  funner  bctag 
difficult,  the  .imoiiiii  '>f  fluid  Iteiiif:  i^ufTicicnt  only  Iti  cau.«e  (.fH'inrw- 
brane«  tu  an  ell  up.  tut  not  to  dissolve  Uicir  udhoiiou  to  cadi  ul 
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Upon  the  saino  siibstnttiiin  the  zooghjBu-tbmi  of  a  j*iven  bacterium  is 
coiwtatii  in  nicnle  of  growth,  nnil  i«  oUpii  dia;rnostic  of  th<'  orguiiisin; 
fhua  the  hay  hiicilhiH  in  fliiiil  mc<lia  fiinns  "skins"  upon  the  surfitcc, 
wliilst  the  ciuiiliir  »plenie-t'i.'vi.'r  hiu.:illiw  fiirins  "Kwaniiif"  ((".  c  il!- 
ilctiiiKiI  i!0(j;ihc!i)  ut  the  botloiu.  Large  aggregatiojis  of  hiiutena  arc 
always  sHmy,  owiuj»  to  tlit*  xoogUea.  Tiip  "  f'rnf;-H|iiiwii  "  coccus 
{I^'Ucnnontoi')  may  fill  wliole  vma  m  sutfar-factorlc,'*.  (.WrMfftriT 
ICuhniana  and  ClailothrU  diehntfima  mny  hlrjirlc  wa lor- pipes  autl 
cover  reservoirs  to  a  depth  yf  Keveral  fwl,  and  a  species  of  Begjjiatoa. 
covers  ft  large  area  of  bot,u>m  in  the  Hay  of  Kiel,  called  the  "  {load  " 
grouiul  hecaiiinc  fish  avoid  it;  thoKC  lew  oxainpleH  8liuw  how  ex  ten- 
dive  tiiay  he  the  dcvelnpmenl  c»f  zoogloea. 

TKe  first  81^:11  of  division  is  the  ft[>peanince  of  a  fine  tmnsvcrse  hue 
crowing  the  cell,  continuous  at  jti  ends  with  the  ce!l-inenibnme,  and 
often  at  firet  impercepilble  until  mained  with  iodint* — a  point  to  bo 
remeinliereil  in  eHiimniin^  the  length  of  apparently  single  eells. 

The  lime  occupied  in  divii^ion  htki  been  varioiinly  given  at  from  ten 
to  thirty  minutes ;  and.  as  the  offspring  proceed  at  once  to  divide 
like  their  pantnis,  a  Hi]ig1e  barleriuni  may,  in  Lweiity-four  hours,  give 
me  tri  u  pnigeny  wliieh  Cohn  e^tiuiuces  at  over  itixtocn  tnillions. 

But  another  method  of  multiplication  is  met  wit)i  among  the  fission 
fungi — namely,  the  formation  of  spores :  atul.  provi»ion:illy  at  least, 
cbei^e  organisms  have  been  divided  into  tivo  groups:  1.  £!iidoepo- 
roua ;  and   '1.  ArthrosporouA. 

1.  The  EndosporoTiB  proup  eonsista  at  present  of  cf-rtnin  long  rod- 
forms  (bacilli)  mid  .some  spiral  funns.  but  it  is  itioi'e  than  liketv  that 
8[)ores  will  be  found  in  !*pecies  in  vrbieh  they  are  not  now  knovin  to 
oocnr.  The  sfmre  fnnns  as  a  minute  [Hiinl  in  the  coll.  which  enlarge* 
rapidly,  and  often  attaiiiH  maturity  in  a  few  hours.  It  is  then  a  clear, 
nuind  or  oval,  highly  refracting  body,  which  has  cvidontlv  gmwn  at 
the  expense  of  the  cell-contents  ;  these  gmdually  disappear.  It  is 
<|uite  exceptional  to  Hud  more  than  on<<  HjKire  in  a  single  segment 
(Ue  Bary).  SpeeiHc  ditFerences  are  founded  upon  the  fonn,  size,  and 
poAitJon  of  the  Kporo  in  the  celt. 

Spoif- format  ion  fiTetjnently  ap^Hiars  (o  be  induced  by  exhaustion 
of  the  substratum,  or  perhaps  by  its  becoming  so  chargeil  with  prod- 
uct8  of  dccom))Oi4itLou  that  vegetation  is  no  hniger  possible;  but  this 
is  not  the  sole  or  even  an  essential  factor,  as  in  some  species  vegetu- 
tJon  and  .^pore-fonnntion  tnay  be  going  on  logeiher.  The  sp^ires  may 
develop  in  single  rods,  or  theao  may  gruw  into  leptuthrix-fdauienta 
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before  o[>ore»  forni.  Any  cells  in  wliirh  vmtile  «por«»  do  ntit  dvvekkp 
die  udI»j(  soon  tmiisplante<I. 

Tfic  (■|>urf.<«  HIV  cjttn'iiicly  rpHii»iiiiii  tu  uar»vurMl)1u  cxivrusl  ootidi* 
iioii.«,  uwiug.  apparently,  to  tlic  ifR»litic9  of  ilirir  Knt?  limiting  mea- 
bnn«.  L'ndtT  fiVdiiiltU*  cotiditious  they  gi;rminaie:  tlieir  membniK' 
8wvtU  anil  tlivy  \i>*v  rli<>ir  6ru-  dnrk  oiitliiie;  lliu  i»p7iulo  npliu  and 
Uh>  new  vegvlntive  ci-ll  gntuK  out  in  the  dirvclion  uf  tlw  Ion]*  Bxis 
o(  ttiL*  s[)ure. 

'Z.  Id  tlip  Arthrosporoim  ffroup  nu  opons  u«  Ibunit  wiihiii  lb« 
cells,  but  ctTlmn  <vlls,  wliioli  ritny  or  iii«y  noC  be  ipwially  iiKHltlird 
frijiii  tlie  vegotntive  oolU,  tiecuiuv  rvsliiig  eporvs.  As  an  «xaaiple  of 
Uk>  fii'st  vnrifty  llic  fr<);:-t^ptiwt)  coani^  tnny  br  rhn«4!n.  It  cocuists 
of  rhnin^  of  tx'IU  imbeililLHl  in  iHxi;;liiMi.  and  the  X(iof;IiTa>forniii  arr 
b)i'ndo<l  tngellicr  into  irregular  intiKsi'tt  ha  Ur^v  lut.  or  larjtrr  tb«n.  « 
hnzvlnnt.  Wli^'ii  IVxid  i«  i'xlmn!«ti-d  a  evil  hen  und  tborc  in  tlie  cUaitu 
ImHiiiii-)*  Itirgi'r  tlinn  it*  rdluw:'.  all  of  wbit^b  die.  Tlit*  large  ivll.  if 
IranK planted.  genninateH. 

Of  ilie  wcond  ^-arieiy  nil  microoocoi  and  micro  bacteria  are  Wlievfd 
t(t  fiimUh  exHiiipbii :  rho  ru|tro<liii-tivr  txAU,  w  fiir  lut  is  Iciwirh,  do 
Dot  drfrvr  nKirpbologioiMy  frurii   the  vegetative. 

Afany  bacivna  are  monomorphio — i.  e,  between  tbetr  iftont  attd 
(beir  full  development  tht-y  oxliihit  only  one  form.  fhHi  of  tlit-ir  ataire- 
t^ligbt  vnrialion  in  tlie  nize  and  form  of  the  ctdl  i»  the  •nily  vnnatton 
that  oneh  orgnuisiuB  preMnit.  Others  are  moreor  luwt  twlymorptiio — 
I.  f.  in  llieir  dovi'lopmenlnl  eyele  we  find  ttporen.  t^ingle  rotli*  (mobile 
or  attll),  fdamt-utjf.  tind  sougluca  MUuccediug  each  other  or  mare  or  In* 
mixed  up. 


OONDinONS  OF  LIFE.— Food.— Each  variety  of  fan) 
MCtns  to  differ  more  or  Iohs  from  all  others  in  ita  food-ret|uir«iumia, 
but  all  muflt  Ite  Mipplie<l  with  the  materiaU  fmm  which  they  can 
obtain  tliv  etenxMitf^  nf  nliieh  they  cunHiHt.  Thet>e  atv  curlMiu.  li^'dro- 
gen.  uitnigen.  pliofplioriu,  Hulpluir.  calcium.  raagnLviuni,  and  potas- 
sium. The  finit  four  are  generally  provided  by  carbohydratta  and 
albuminoids,  tlie  re«l  by  inoiyanie  Mttu  pre^nt  in  animal  aimI  -vege- 
table lii«4tie!i.  (\-n»in  bacteria,  hnwen-r,  can  uMiniiUte  nilrogrti  and 
cnrbon  from  uiuch  \if*  romplex  com)Kiuu<lH  than  albiniifn  and  eairfao- 
liydmieit,  as  in  shown  by  the  growth  of  putn-fnctive  tirganinnfl  in 
(Vibn'H  fluid  (pbfMphate  of  |M»t».sh.  .'* :  .iul]ilia(t' of  magnesia,  I;  pbn^ 
phate  of  lime,  .Oii;   tartrate  uf  ammonia,  1  ;  watitr.    100) ;  to  oUm» 


the  more  complex  bodies  art*  csstutial.  Thus,  beer-yeayt  will  not 
•iruw  unless  gliicot>L>  or  sume  body  convertible  into  it  is  prtwent;  the 
Bacillus  tiiborciiliisift  grows  best  in  hlofwi-^TiEiii.  It  is  probjiWo  that 
a  tUit<l  could  be  discovered  and  jilaced  lUidtT  socli  conditions  lor  eat-ii 
fungus  that  it  alone  would  grow  in  it.  Uauliti  worked  out  tliu  cum* 
]ioKiti<)]i  of  such  iL  Huid  for  u  mould  (Ai^pcrgilbis  nigcr).  imd  proved  the 
value  of  each  coni^riliient,  no  inultcr  liow  siidiII  i[i  i[unntity,  by  dimi- 
nutioti  in  wpight  of  the  dricil  plant  yielded  l>y  a  cerritln  quantity  of 
the  fluid  nil  nitlidrawin^  llie  cuiislitiiunli^.'  Wheivan,  in  nature,  it 
Is  freiiuently  stifled  by  other  organisms  more  suited  than  iwelf  lo 
existing  conditionH.  it  here  j£et»  the  upper  band  of  ull.  Very  slight 
differences  in  the  composition  of  tJie  food-iuaccrial  may  favor  the 
]j;r»«'tli  of  one  organism  rather  than  another.  Xiigeli  »ay»  that  in  a 
neutral  fluid  containing  tiUgar,  m  which  were  moulds,  yvuxls,  and 
bacteria,  only  tbc  latter  flourished,  causing  lactic  fermentation :  the 
addition  of  half  prr  cent,  tartaric  acid  lirought  the  yeasts  ro  thp  fore, 
with  production  of  ulcohol  ;  and  th*  addition  of  4—5  per  cent,  inrtjiric 
acid  caused  the  moulds  to  develop.  Tbc  reaction  of  the  Huid  has  a 
mnrkcd  influence  in  ibis  rcispect  :  us  a  rule,  iicidity  i^  uiifavomhlc  to 
the  tlevelopmenl  of  bacteria,  alkalinity  favorabk — the  reverse  usuully 
holding  for  yeasts  and  moulds.  As  showing  what  n  very  alight  differ- 
ence may  suffice  to  prfveiit  the  growth  of  a  bacterium,  it  will  he  remem- 
bered that  Kcm-h  wa.-*  unable  to  inwulate  a  field-mouse  with  an  organ- 
ism which  always  produced  fatal  septicmmia  in  a  bouse-raouse(p.  4iJ7). 
Some  similar  difference  would  seem  lo  exist  between  two  men  exposed 
to  the  poison  of  an  acute  specific,  one  of  whom  caicboa  it.  whil.it  the 
other  does  not,  W'e  must  therefore  bear  in  mind  that  a  very  slight,  lo 
us  iiiiperceplible,  change  in  the  melubu1i»m  of  tht  body  or  of  a  part  may 
enable  organisms  to  flourish  there,  though  previously  naahle  to  do  ko. 
Water. — The  presienco  of  some  water  is  eJi^mtial  to  ibe  dcvelop- 
metlt  of  all  fungi,  for  it  acts  is  the  medium  for  conveying  oxygen  and 
food-substances  into  the  cell.  It  is  e:isy  to  add  too  much  ur  too  little 
for  a  given  species,  the  iunuld»  ref|uinng  less  tbun  the  yeHHts.  and 
these,  again,  leea  than  bacteria. 

Nothing  that  is  really  dry  fcnnent't.  Upon  jam  dried  by  addition 
of  sugar  moulds  often  grow  ;  with  less  sugar  or  more  water  alcoholic 
fermentation  is  common,  whilst  with  still  more  watery  jam  putrcfac- 

l      tion  may  occur. 

t  DeBiccation  destroys  many  (B.  lenuo,  rholom-spirilhim)  vegetative 

^  '  Ducluix,  FuTiunb  ti  MaladieM,  p.  43. 
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celLi  within  a  fcv  duvs  or  boms;  hut  manv  iwtst  it  for  mnntlw.  bqiI 
fipuro»  of  the  emiMporfiufl  group  rlo  so  for  ymn:  it  is  iinpoi«bl«  to 
wv  liow  hin^. 

Oxygen. — Pasteur  hns  dividod  luDfii  into  aerobic  nod  anaeroblo. 
arconiiiig  u  they  require  or  do  not  reipiint  free  oxygen  iw  a  lifr- 
condition.  I'ortain  fiin;;i.  as  Aspergillus  ni^er.  It.  nntbrmcu.  B.  snb- 
tih»,  M.  ac«li.  die  in  the  absence  of  fn-e  oxygen.  (>tberi«  urv  ablr  tji 
live  both  with  and  without  it— 4t  le«8l  for  a  coiuiderablo  lime— «• 
Mucor  rareoiosus  {n  mould),  ordioarv  yea.sl.  and  Itit-ieriuin  tenuo. 
Kinully.  the  lire-hisli>ry  of  a  few  neeni^  to  be  coiniilelely  ,iiiat«r<)bic;  to 
B.  aiuyloha«^tcr  (butyric  acid  ferment)  and  Baeilluji  fiepticieiniir  uf 
rabbilsair  issuid  bv  I'mtteur  to  bvliot  oidv  uunet-eiwarv.  hul  I'ven  fatal. 

Uxygcii  under  pressure  may  in  liit-  eouDu  of  uiauy  ilayr^  |ireTeDl 
regetatioQ  of,  and  afVcr  months  kill,  oven  atfrobio  forms.  l*heir  -ipom 
aUo.  arcordin);  to  r)iicUux,  retain  their  |)Ower  of  ^mtinatitiK  murh 
longer  if  oxygen  is  excluded:  if  true,  tiiis  may  pirtly  explain  tb<> 
action  of  uir  as  a  dieinfectani. 

Temperature. — Each  iir^initim  floiin!«beH  beijit  at  a  parurular  tttn- 
peniture.  AH  will  );run  K-m  actively  ut  t<!mfK*mture.<i  nhuvcaud  h«hi« 
thi»  |»nint:  but  the  ran^^'wilhiit  wbieh  fimwth  will  take  pUc**  inay  b«> 
very  limiteil,  aK  in  It.  tubei-culoKis.  nhlch  is  wholly  [unuiitie  apnu 
wann-h|iKMlf<l  animiilrt.  The  p'"*^'"''  stntemeni  may  be  made  with 
regard  to  bacteria  thiit  rc]irodu<-t)on  ce;lf^;!(  in  all  tlie!>c  orgnniMu»  at 
/»**  C.I  mnd  in  many  at  a  much  hi^jbcr  point:  but  ibpy  dv  nut  nvcec- 
carily  die.  Though  rendered  rigid  nud  motionleas  {rigvr  frigvha), 
«ome  are  not  killed  by  the  grealent  cold,  and  it  is  not  errtaJnly  kiKiw« 
that  any  are;  the  spnre-bearing  B.  flnthracio  hait  horn  froxen  in  a 
fluid  at  — 110°  C.  without  itijury.  The  maximani  fuiint  m  in  mitft 
caaeR  belwuvn  40*"  and  TiO**  C  By  further  nw  of  tetn|)cralnrr  rrywf 
eatori*  anil  denlh  arc  induced — more  easily  in  tnoiKt  than  in  dry  con- 
dltiona,  and  mtirh  more  easily  in  the  arlult  than  in  tb«  v\ti\rv'Uim. 
Tlie  rearlion  and  nature  of  the  miilium  in  whi<*b  the  ftermii  arc  hralnl 
\\at  a  decidei.1  itiHuenee.  Cocci  and  bacteria  appear  to  W  6rvt  affrctcd 
by  risr  of  ieui[NrratHrp,  then  bacilli,  and  Knally  »|iare».  Boilin):.  ami 
indeed  a  much  lower  t^'inperature  (.Vi^-^W  C.)  than  Hlfl'* «',.  will  kill 
the  Ifrool  majurity  of  fnii;;i:  boilinj*  eontinueil  for  one  or  tan  boan 
will  i-ertainly  destroy  all  non-opore-beiiring  organi«m«.  but  mlutioDs 
coniainin;:  i)pf»re»  may  not  be  clerilized  by  lOO*^  L'.  anicn  it  ia  con- 
tinued many  houni.  Tliu"  Tyn<bill  failed  to  sterilise  a  liay  infosion 
by  eight  hours'  boiling.    Tbii  prolonged  rosartanoe  of  Hpurv-containi 
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flaida  to  boiling  is  explaitK^d  bj  supposing  that  frosb  generations  of 
udult  organistns  arc  developed  af^r  the  boiling  is  over  from  spores 
aUle  to  iTwist  lt)0"  C.  fur  a  long  lime — :i  vi«w  Hiipported  bv  llie  faut 
that  sueb  fluids  arc  sienlized  by  boiling  for  a  few  minutes  only  at 
intervals  of  several  hours  or  a  day. 

Recently  KOine  vegetative  foiins  have  been  f'mnd  wbicli  with-'tand 
temperatures  higher  than  those  named.  Duclaux  fouud  some  bacilli 
{Tyrotftrir)  in  cheese,  the  cells  of  wliieb,  in  i»lightly  alkaline  fluid, 
were  not  destroyed  by  100°  C,  but  in  an  acid  medium  they  vrorc 
killed  in  a  minute;  the  spores  were  not  dcstroyeil  by  llJi'^  0.  Otlier 
species  of  spoR'  have  been  met  with  which  have  wilhstooj  a  uioist 
beat  ef  even   im°  C. 

The  dry  fipnrcs  of  B.  auihraris  urc  noi  destroyed  by  Uws  than  thre« 
hours'  exposure  to  140°  C. 

Best. — Fungi  flouri^li  better  in  a  still  medium  than  in  one  of  wliich 
the  parttck's  arc  luoviii;;  cuustutitly :  whilst  B.  aiithraciy  divides  act- 
ively in  the  hlood-stretLui.  oilier  kinds  (Micrococcus  scplicus)  seem 
always  to  settle  before  multiplying. 

These  are  the  ei«enlia]!>  u*  tin*  growth  f^f  the  plants  which  we  are 
considering,  but  alwence  of  gi-uwih  doi->  nut  ncei-^.sarily  riieiin  lieiith 
uf  tlie  organism.  If  the  conditions  are  ttrifavnral^le  the  cells  will  not 
develop,  but  they  may  not  die.  lly  making  a  sufficient  change  in 
any  one  of  the  above  conditions  tlie  development,  nnd  consetiuenlly 
the  aetiou.  of  any  given  urganihui  may  be  prevented.  Use  is  cwn- 
stunily  made  of  this  fact  to  preserve  substances  which  would  other- 
wise ferment,  and  to  desimy  germs  which  have  already  gained 
eniranci-  lo  them. 


DISTRIBUTION  OF  BACTERIA  IN  NATURE.— Wiere  are 
ihew  niiiM-oscopie  vegeiulde  organisms  to  be  found  ?  A  putrid  wound 
Hwarma  with  them.  Whence  do  they  come?  1.  They  tiiay  enter  from 
the  world  exleriml  lo  the  body;  2.  They  tnay  exist  in  the  healthy 
boity.  developing  only  under  special  circumstances;  3.  They  may  be 
sjMintaiieously  generated  under  cpirial  eirtTumstaiices  from  the  elemenla 
of  the  (issues. 

1.  Earth,  air.  or  waici-  may  be  the  habitat  of  germs  external  tn  the 
body. 

(a)  Existenoe  of  Orffauiains  in  Earth. — Portions  of  mould  takcti 
ftnm  the  surface  iirid  ilnijip*-*!  into  a  sterilized  eulliirc-fiuid  infallibly 
infect  it.     Couei  and  bacilli  are  the  foi'ms  which  generally  develop. 
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Tliej  are  motit  nutncniuii,  nnO  bacteria  appear  id  tlir  rtcightmrfawKl  of 
puinrfsciion.  It)  winter  Koch  found  thut  all  orgnnisms  art*  abMnit  at 
a  iie|ith  iif  one  inclcr  in  soil  which  hw»  not  hc*n  recently  ili«url>«i, 
uliivh  tH  nut  funnel  largely  uf  dL-coui]x)»ing  lualerial,  nud  into  tkhicb 
no  unusual  ttooko^  of  water  oircurs. 

Niit  only  the  caiitli.  biii  all  nther  Bolitlf)  in  cnntari  with  air.  inclail- 
ing  the  Burfnci's  of  nnimals.  have  ot^nutnii  dcpoiiit«<^l  ii|»«n  ihriu. 

{h)  Bxiatence  of  Orffanisma  in  Air. — Tliat  <IuHt  t-vnUih*  raiidi 
ur^unic  uialtcr  (»  (■u.-'ily  vhonn  by  i.'uijil>u»tiou.  ami  fullivaltun  prifts 
that  Home  of  this  i»  livinjr.  It  bos  thus  been  found  ibnt  sprirrs  of 
moulds  are  the  L-onunonrxt  fonnn.  then  bacilli  and  iheir  Rporm,  wh'ibi 
pulrvf»ctive  orgnni^nm  lire  niticb  le«iB  common.  LlMer  note?*  thai  tbe 
rotiuU  of  expuHiDg  pure  urine  for  half  an  hour  in  hin  »tudT  in  Edin- 
biirgli  w;i5  the  develo]itiien[  of  three  nioubU.  Or^nJMiis  of  M>nie  kitvl 
«sititm  the  air  everywhere  except  au-iiy  fmtn  all  life — in  toountaiM 
abiive  the  line  of  perpetual  Know  or  on  the  oo<.-an  far  remove*!  firmn 
Iniid  and  e(|ii|H).  Wvxv  n  Hterilixed  fluid  would  not  fL'tmcnt  if  Ivft 
oxptwed  till  it  dried.  But  with  life,  vegetable  or  animal,  cume  gvrnn. 
and  they  inrreiihe  in  nuisber  aa  tin-  |Mi|iulHlion  incn-aM^  and  u 
putrfHciblf  luutcriul  bceomes  more  plentiful.  Ilc^irie  found  the  air  oat 
of  dwin  in  Dcrlin  to  contain  .l-.<^  gerniB  per  lit«r,  composed  c^nally 
of  moulds  mid  Imt^leria:  in  ii  hu»pitai  wanl  he  found  1 1.0  of  bacteria 
and  1.0  of  luoiililii:  whilst  in  a  callle-Ktall  at  the  Health  Office  be 
found  on  one  occasion  5H,0  of  bacteria  and  8.0  of  miHihbi:  apoD 
snutber,  232.0  of  bat'teria  and  28.0  of  moulda.  In  aonie  parta  of  Lnn' 
duQ  even  it  v*  jio^iMe  to  |H)ur  nienlixetl  fluidn  iVom  one  flaak  ititu 
others  with  the  rcMult  thai  but  a  luoall  p4-r»'nls(;e  will  become  turbui 
from  ilie  growth  of  germs:  in  other  parta  every  flask  will  W  inlcded. 
IVet-aiiiion*  iigiiiii'ii  !!>iicli  infeetion  btHy>roe  n»*f»»warT  a»  density  of 
|)opulii(iiin  iiiid  iiii]M'rf«^t  vtfiitiUtiou  incn.'aw;  and  it  i«  fibvioun  ifaat 
in  the  bospilalM  of  large  lownn  i«uch  meoanrm.  to  be  sacceMftiU  mun 
be  moM  Htringcnt.  fur  bi-rc  puirefaclive  organiatna  will  be  DompMS' 
tivt-lv  nunu-ri>09.  A  large  niiinher  of  the  genna  in  air  are  incapable 
of  development  (Ihiclaux).  We  know  that  mtat  fungi  are  killed  W 
drying. 

The  air  is  kept  HuppliiHl  nitii  organisms  by  currenta  wbicli  rwecp 
them  from  the  xiirfaerH  of  idtjectH  over  which  they  paaa:  tlie  ilu.tt  lefk 
s»  tbc  final  nMult  of  putrefactive  proceaiies  la  a  fertile  anaree  of  eoa- 
laminatiDn.  Perfectly  etill  air  bocomee  pure  by  aubvidence  of  ii« 
genna. 
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{e)  Existence  of  Or^aniHinB  hi  Water. — All  water  except  buitU 
u  comes  from  a  great  dopth  (aru-sian  wt-tU)  t'ontainti  organisms. 
RaiD-watcr  sweeps  the  air.  nnd  iiifectH  ihe  (toil  with  the  geruw  wliich 
it  carries  down.  All  ourfuce-WHltT  i^  inftttt'd  frym  the  fjiound 
thmugh  which  it  soaks,  and  loo  often  Hha-llow  wella  nro  cuiitiuii  ilia  led 
by  acwa;;e,  etc.  Rivcr-wiitcr  is  t-xjiostKl  to  ull  poti^«iitj]o  sources  (jf 
pollution.  Mi[|iiel  found  '■^■\  germa  per  ciibir  continietcr  in  rain- 
water caught  as  it  Tell  near  Paris;  02  iti  ritiii-waler  rroiu  the  Vatmc; 
1400  in  that  fitjin  the  Seine  above,  and  3200  from  it  helow,  Fniis. 
It  ii>  scarcely  necessary  to  aJd  lliat  unless  the  water  crjiitaiiiH  siifli- 
cienC  orgnnic  niittter  to  oerve  a.t  food  for  the  fungi,  no  nuiltiplitrution 
will  Uiku  I'lace.  anil  that  »iiuuer  ur  latur  the  geruki«  will  die,  though 
perhaps  not  for  many  weeks.  Many  organisms  in  u  sample  of  water 
n>nder  murli  oigtinie  impurity  pruhaUIe. 

Microbaeteria  arc  the  commonest  forms  in  water,  and  their  numbers 
would  lewd  omj  lo  .Hiipjjosf  tlijil  "clean  "  water  would  almcwt  rertainly 
)nr<.-el  ti-tvoiiinl  iiiiit  v<i.'i  up  fermentative  eliKugcK  in  it.  It  is,  we 
think,  clearly  heat  to  avoid  using  it  upon  wounds;  but  It  is  equally 
evident  that  the  dangpr  nf  infection  hy  wntcr  ha-*  Keen  exnjjgerateil, 
the  tissue*  being  nsuHlly  able  to  deal  with  unexpected  fiifitity  with 
th«  organiMuK  ordinarily  eontained  in  it. 

2.  Do  Org-anisme  Exiut  in  the  Living  Body? — They  cxint  in 
large  nuinf»er«  on  it.-*  cxuTrud  («ki«)  ami  internal  (bmnchini  and  ali- 
mentary) surfaces,  whieh  are  in  eontiict  with  air.  On  the  skin  they 
are  most  numerous  on  the  lmn«h« — Iwneath  the  nails  and  in  fobls  of 
skin  ahout  the  iiiiils  ;  uml  on  psiri.s  provided  with  hair»  and  large 
gliuids- — f.  tf,  the  .si:il|>.  axilla,  iind  perineum.  The.>*e  parrj*.  there- 
fore. re({uire  special  care  to  effect  their  disinfeeiion.  Inlialeil  with 
iho  breath,  tln-y  are  foiiml  in  the  larger  lironclii,  hut  ihe  smaller 
onei^  and  alveoli  iirt>  pnjhiihly  free,  fur  Tyndiill  hiiK  I'honii  thai  the 
eomplementat  air  i?  pure  hy  its  euUHitig  a  non-luminoui'  gap  in  iin 
eleciric  hi-am  thrown  iktoss  a  dark  mom.  Frtrlhcr  proof  lies  in  the 
liict  that  uieiliciil  fni])yerii!ita,  comiuiininiting  with  the  lung,  geuer^dly 
remain  free  from  putref»ction.  whilst  iiurgioal  empyeniata.  from  exter- 
nal wound  of  the  pleura,  ulwayn  putrefy. 

With  food  and  drink  many  living  genns  are  earrie<l  into  the  ali- 
mentary canal.     All  kinds  of  fungi  swarm  in  the  mouth — eoct-i.  bac- 
teria, bafilli,  and  spirilla.       They  grow  fewer  toward    the  ctomiu-h 
whore  the  acid    gaatrie  Juteu  im  unfavorable  lo   their    development. 
Protected  by  their  cell-membnuics,  some  probably  |hims  alive  through 
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Uie  etomacb.  At  all  evenu,  orjiatiutim  rcafiiwar  in  thv  ()uo«lrautD 
before  thti  food  bus  bccuuie  ulkaliue.  uiid  tbe  pancivalic  juice  ii«aiin> 
vitit  orgaiiitmitt  after  impure  lee<iiii;*.  IiiiLeeil,  the  |trcHluni<  of  normal 
jjaut-rt^utic  digcttliun  ami  tliojti*  of  uriliiiary  putrcfnetitiu  of  a1  )iuiiiim»i<U 
are  [imt'timllj/  the  «auie.  Throughout  the  whole  iuie»tiiie  or)*Mtiinin>> 
occur.  Bud  iu  abnuriuul  ^tatvn  uf  uiucouh  luemliruue  or  in  tou  pru- 
luujied  retention  of  iiiieHiiniil  cunteui."  the  iun;;i  muv  niuttipiv  and 
excite  Jiritalioti.  ami  even  |KiiH)ntng.  by  the  priHluctP  of  their  Moiion. 
Kxpenenco  ^tbows  that  after  dcutb  putrt-litctiun  hf^iiui  in  the  atJt^ 
men,  Apreailing  fiixu  the  aliuienlsry  cannt. 

Lister  hatf  shown  that  a  beultby  urinary  tract  i«  free  from  orgaa- 
isiDR  by  obtaiDin^i  pure  iirino  directly  from  the  urerhm.  Tbi*  expen* 
ment  haii  been  widely  conlinned. 

Dut  haclena  on  tlie  vkin  and  inucoua  mirfaoef  are  rztrmai  to  tbe 
body  proper — to  the  tiwues.  Tbiit  (irgauimns  arc  found  in  the  tu< 
HUfS  in  many  diceuiieb  we  hhall  bbortly  tthuw :  we  have  now  t»  tnqnifr 
vrbelher  tbey  exiHl  iV  the  hfaUhtf  liMuefl.  The  chanueU  by  wliirh 
they  taar  enter  are  a  wound  of  tbe  Rkin  (for  uninjureil  eimleruiia  toi 
iuiI>erv)ou.<).  the  bronchial  and  the  iilimentary  mucoua  nmnbraiiM. 
In  the  luii^  tbey  are  probably  ukeu  up  like  eiirbou  (jartieloa,  BUried 
to  lymphutif  glands,  and  thence  {>erhn|u4  int<j  the  blood.  Many  bar- 
tvi'ia  liiken  into  the  iniriiline  \m*»  out  with  tlir  itxv*:  tirr  kind)!'  have 
been  cultivated  and  diwiibeii  »»  rtinHlimtl^  pn-wlit.  'J'be  nuniber 
of  or;;:ani«niti  paK^iiig  ibrnuf*b  thi^  tnuc!(iu»  uienihraiie  variiv  witii  the 
,  number  preseiil  in  the  food ;  it  hecimu-s  very  grcni  when  animiiU  an- 
fed  on  p4itri(|  muterial.  I'nder  iIicm' eireiim»tait<-c«  liviri;£  orj^nnism* 
tnay  be  found  in  tbe  urine,  lutwill  he  ihv  chac  oUowhen  a  Urge  ifuau- 
tity  of  wtt^br-d  piitrvlacljve  orgaiiiftmt>  i»  iojected  into  the  circnlatiaii 
(W.  Kobertt).  Onlinnrily.  a^  above  Miid,  fresh  hiimaii  urine  i» 
Mterilc.  Many  ^lel-m!*,  of  c-ourw,  are  nirried  to  tissue*  other  thau  the 
ki<lney,  and  arc  found  w  yullnviioh  maiweH  in  the  capillarie«:  tliey 
UO  uruibU'  to  obtain  food  in  the  b««|thy  »yi>tein,  and  die  and  tlu4^ 
pear  in  two  or  three  weeks,  often  much  more  mpidly.  Frotu  the 
above  (lata  it  ia  probable  that  undcT  ordinary  circumxianccii  Mmple 
nrganiftnm  enlr-r  tbe  lis.tue-'i  «if  man  in  sninll  tjiinntily  only,  if  a!  all. 
iind  thnt  any  which  enter  miou  die  and  do  not  reach  the  urine  alive. 
Aiteiupis  Imve  been  nude  upon  tbe  following  plan  to  prove  ordi»-| 
prove  tbe  presence  of  organism!)  in  healthy  tisanes :  Portinmi  of 
heultby  organn  have  bi-cn  removed  with  such  prveautioiu  and  placed 
lUiUur  aucb  couditioiw  n»  le  prevent  tbcir  contatotoaUon  fium  %nj 
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vxiraneoua  source.     Tlie  results  have  been  vontratlictory.     Mott  ait<l 

Horsley,'  tlie  latest  writers  on  ibe  subject,  state  thai,  with  one  excep- 

liim  oHl  of  twenty-one  animaK  organisms  rievelopo<l  )W*«-n  fAr-  prepa- 

nitiouM  were  incuintte'l  at  -17.6"  C     Tbt-y  i-uufiriu  previous  obiscTV- 

*n  by  DOUQt;  tliai  iwccus-form^  precede  nxl-lbmiK:  tbnt  dcvcbpiiient 

■fibe  latter  rmm  tbe  fnrtiu-i'  may  Ik*  trai't-ii :  tbiit  rmlM  »rr  ^t'lii'mlly 

iMnd  in  kidney,  le:»  often  in  iiiiude,  never  in  bjooil.      The  rapirlity 

of  developtiit^nrof  orgaDiiiuui  in  anmruhtttr^ti  lipecitnens  increa-scd  with 

n>f  uf  vxteniul  ti-iujieniturv.  bul  ibey  du  tiul   state  tbat  sucb  dcvel- 

0)>inent  was  oonstHni.      L'lsin^  th<>  same  aDJuiais.  working  in  ii  room 

ii  wbich  diifit  liiwl  snb:«ided,  find  d'Mint^ing  upimrHtitH  by  bent  only, 

ifeissMier  kept  organji  in  purv  wat^r  I'lt?*  from  change  for  two  or  three 

Jnrs.    No  uiciitioii  is  made  of  incubation,  but  it  is  fuir  to  i<i)p)K>!te 

tUt   the  e|»wimens  rtvtdieil  the  sanii*  temperature  a»  did  Molt  and 

"tfrslcy'a  nnincubuted  iterics.     Wai^n  Chcyiic.'  however,  incubated 

*"^iuiji  in  cucumber  infusion  with  a  negative  result.     There  scenu*  no 

"BBon  to  iK-'lieve  tbnt  development   here  wa*  prevented  by  carbolic 

(Uto  Spray  was  used),  for  \n  a  few  coMes  or^fani^niM  did  u{)|K-ar.  and 

«iey   alwiivM  deveI'j|H"l  when  the  wall-blaiider  was  included  or  when 

ba<;itna  hud  been  injected  twenty-four  houra  before  death.     It  i*ocms 

"•»po*«ible  ctitirwly  to  rvuMLcile  the  two  »et«  of  nstultti:  for  the  ani- 

"iuIm,  Uicir  food,  and  the  air  which  they  bniuhed  were  probably  much 

*'**<^  muae,  atid  the  balance  of  evidence  ?eems  to  be  distinctly  in  favor 

**•  tlic  view  that  no  livinj;  j^enus,  putrofuetivc  orother,  are  to  be  found 

»    rale  in  bcaltby  ti&sucs.     But   that  the  blood  not  uttcouinionly 

^tttJiinp  living  pyogenic  cwxi   '\s  evident  from    the  fivnuency  with 

^'lieh  inllaiuuialioh  and  ab«:e.'*5t  re-sult  fnmi  bniiHc*.  not  breaking  ihe 

*^"ttnuiiy  of  the  epidermi)!  (p.  277),  e«iH*cially  in  deprcA'<rd  8latve  of 

*>'>*lt;(n  (p,  L'7(>).     (For  examples  we  references.)     The  cocc'i  do  not 

f^poar  under  healthy  circunii^latu-ex  to  leave  the  vewels;  otherwise  it 

**-*iild  be  itn|io»iilde  by  sntiiieptie  treatment  (adapted  to  prevent  the 

*->»tr^-  i)f  |ivin<;  eiifci  /rom  tvillwut)  to  prevent  Hippuralion  of  woundij 

•*'oiu  causes  reaching  them  from  within, 

*  he  rarity  with  which  any  collection  of  putrescrible  fiuid  in  the 
•^'y  uiider).'oc.«   pulrescciice,  though    the    iucubation-temperatuiv    \* 
'"*»st  suitable,  and  the  certainty  with  which    by  care  wc  can  keup 
outuls  '"sweet,"  «uem  to  be  stmngly  »>!;Hin>^t  the  eximence  of  fiHtre' 
-*•«*<«(-  fungi  in  healthy  tissues.     It   is  certain,  however,  that  the:*** 
*"*"■>'  live  for  .-iome  hnnrs  after  entry ;  Mi  some  "  fwilures  to  pi-eserve 
'  JWa.  ^  I'kgnoi ,  rtA.  iii.  No.  H.  '  Irvn*.  PMA.  Soe.  Umd-,  187U,  p.  ()1\. 
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yort'ioM  of  titiBuo"  altributcd  tii  want  ofcuri'  uuiv  pcrlin|e  Itnve 
tlnp  r«  the  presence  in  them  uf  living  genus  at  the  time  of  their 
rrmovikl  from  tho  liody.     A];nin,  if  a  Ftuiin)ilc  nirlux  he  pr«>vk(leil  fnr  h 
tlie  (leve1«>])iiieiit  i>f  urgiini^mni  tliev  riitiltiplv  nli'l  »ct  up  lltvir  cbarar-  f 
toristic  dL-cvra])OKition.     TKok  rhiiuvenii  prrrornii><)  Af«f«mm<r^  of  ■ 
sheep's  U<»ti»  heforo  ami  ufU'V  i}w  injeciion  of  •wpii<-  hat'ieriii  in  ike 
BIimkI.'      In  ibe  latter  oase.  in  wbii-li   tbo  testis  ctintuiiittl  <tr;;»iiiim)i. 
it  broke  clown  into  a  {>iitri<)  flitit)  and  excited  much  iiillaiiimaiM*iifl 
arouixl  :   in   the  furiin'r  tliu  or^n  underwviit   iattv  cbaugi-i>  knoMU  a* 
ncerohioHiA.     This  is  ibe  invarinblc  eoiirxe  nndt-i*  unruml  timditioiis ; 
and  it  show.t,  apparetiilv.  iliat  orgninitmH  are  not  present  itormallT  in  | 
the  nheep'K  tt-st4.fi. 

Souie  organisms.  howeviT.  seem  oa|MiMe  of  flouhi>hin]c  la  tuwa* 
which  are  [wrfecllir  healtli^' — t*.  j/.  the  |»oitxiiiB  of  the  aruir  speeifi*:*' 
and  B.  anthracirt.     Rven  hen*  there  i»  some  vurr  obncure  (liffi'rettre  j 
be>.wei>n   individrialA  of  the  itamo  f|»eri(>)«  or  of  el o<irtr •allied  vpeov*. ' 
which   renders  .ooiue  of  tbein  suitable  me«lia  for   ibr  diMolft|>metit  nf 
certain  orgnuiisins.  whilst  others  are  unstiitable — i.  e.  tnoro  or  Inm  pre- 
disposition  in  R*t|uirifl  even  when'  a  Kpii-ien  of  iitiimalK   '\f.  liable  to  a 
diunae.     Tbuit  .<*ouie  jR^opIo  do  tint  upfM-nr  I'ltpnble  rtf  niDirnrtinjr  thu, 
•rate  (!pvi;t(ic  fex'em;  ehildrm  nro  niorerabject  to  aeule  »peetfic8  thaaJ 
adults;  Alj;iTinii  sheep  an-  immune  to  splenir  fei*er:   roiing  dogn  are] 
easily  inoculated  with  the  it.  nnthracis,  but  old  ones  arc  tkot.     Od«) 
great  difficulty  in   the  rxperimenlal  Atiidy  of  rbe  infective  diM'suxv-  uf 
man  is  to  find  uniiuuli'  which  are  subjiiT-t  to  ihem.     So  choice,  inilevd, 
are  miiny  of  the-M*  orgnnismK  as  In  the  nnlritire  and  other  comlitioBai 
under  which   they  will  develop  thai  they  an*  satisfied  only  in  reRUVJ 
tissiirM  or  fluids  of  thelioily:   some  multiply  tti  the  blood,  otben 
lymph,   M>niF>  in   l*<>ne  fnioTe«>uir(ditit<),  olhcn*  in    the  cmbro-flpinatl 
mctiingi.'s  (epidemic  ivrcbro-spinal  meniugilis),  and  eo-furtli. 

To  sum  up  lhe»c  long  paragmpln^:  Organisms  in  great  i-nriely.  bot 
in   varying   number,   exist    in   nir.  water,   earth,  and   on    all   object* 
cxpo-^cil  to  nir.  on  the  sVin.  and  on  those  mucous  sur&rtii  whieli  arc, 
in  c*>ntact  with  air.     Organismn  probably  piMi  constantly  ihrougfa  t]i4 
pulitiotmry  and  inti-^limd  uiueous  membranes,  but  in  small  nnmb<^;] 
and  such  iis  unlinarily  tbu.H  enter  the  iis.<«uii»  are  unable  to  develoft  •aj 
lung  as  the  latter  are  heiillliy.      The  life  of  aaeh  fungi  among  tbt?  lii 
suus  is  short.     It  Scorns  to  be  a  very  rare  thing  for  them  to  reach  dii 
urine  alive.     Occa»i«>nally  nti  organism  Mbtch  is  not  univcnnUT 


TJtK    VEOKTAHI.J-:  PAHASITHS. 


481 


cnt  and  which  can  develop  in  livinj;  tistsue*  enter*  tlie  ti.tsiics.  Tbo 
ivt-tjiieitt  of  such  orf^uni^ins  is  iti  nnjrv  or  le»t  danger  of  disease.  Tho 
j^retit  ninjiirily  •>!' lUHiikiinl  afTm-i]  a  NLMt.-il)Ii>  iiiiliiK  fiir  (lie  ilovclopnioiiC 
ofsniiic  fillip:  thiiB  few  lire  hniiuitie  im  llie  viicriiiL'  virtw.  All  or^tan- 
wms  [ierlia)>s  flotirijilj  best  in  tiswuew  of  whicli  the  vitnlity  is  tnipaircd ; 
wnne  probiihlv  caiiiii>(  devflmp  unlt-jw*  tKi-*  i"  tin-  nwe;  «nd  «till  iiiiMfhiT 
group  entinul  iiinltiply  in  livin<(  tissues  nt  all.  Two  jrivm  divisioiis 
(clinifaJ)  of  ((rjpnisnis  are  thus  ubiatned:  1.  The  Pathogenic,  or 
tinwe  which  am  invude  and  inultiplv  in  liviii;*  liasiiert,  givinji;  Hm 
aliiitMt  inviirialdy  to  dii<ea^e;  '2.  TIte  Non-Pathogenic  or  Simple, 
which  ewn  develop  only  in  dead  tisfltiv.  and  are  tliei>'lurp  found  chiully 
on  the  (turfiire  of  the  body,  where  »lon|:li!'  and  diseharjies  are  (loijimon. 
Perhnpit  the  moL^t  importnni  of  the.se  are  ihe  Rarterinm  temiiii  and 
other  eaijws  of  piilrid  dpertn»]^("ksition.  It  is  a  very  run-  oti-iirrenre  foi- 
tliu»L'  fuogi  lo  find  their  way  alive  to  an  liitenial  -lough  yr  putre&ciblu 
eifii.siuti.  :is  iliev  did  iii  Chauveuti's  fxperitneitt. 

'^.  Spontaneous  Generation. — The  |mssihllity  of  organisms  nrigin- 
sliufi  lir  NOV  from  the  moloeide^  of  dcconi|KM^in;;  tjiasui^s  mu8t  be  ueii'- 
tioneti,  hut  (-jinnnt  In-  diHL■lt^■*ed.  Tlie  fin-at  iii:ijoritv  of  olwerven  are 
agn-ed  iliiil  there  is  no  evidence  of  its  oeenrrenee  at  the  prt-senl  day. 
They  hold  th»t  if  »  (iiiid  or  nioit^l  solid  be  thoi-o(if;hly  sterllistefl.  and 
placisl  under  «ueh  conditions  thai  no  or^ranisni.'*  ean  enWT  fi-om  with- 
out,  tin  ofjianisms  will  cvfv  ih-velnp. 

We  (.-oiiclude.  tlici-td'urc.  that  urganisniH  found  iu  a  putrid  wound 
have  entered  it  from  toithout,  and  that  the  mxiw  \a  true  of  fungi  found 
in  patliotoiiiral  lesions  within  ihe  tisHiies.  theor^iinisne<  liavinj;  entered 
by  a  Wound  or  umcoii:'  surfaee.  For  the  |ire«ieni.  at  Iwi.ti,  tte  miiitt 
adhere  to  iJie  hdief  that  neither  living  ttrganiwiui'  nor  tlieir  Bporen 
exi.1t  uonnally  in  the  liHMie>:  and  that  they  are  never  eliniinateil 
alive  by  an  eicreton-  orj^nn  or  by  a  wound. 

This  ia  of  funditnienial  iiniHutaiice  in  nurgerv-  [f  tirpinisinH  conid 
enter  a  wound  fnun  the  -^ide  of  the  |isMue!>.  a^eptie  lr<-atiiieiii  would  be 
im|Hi8»ihle.  .Vk  it  is,  we  itce  .'•ure  thut  if  we  allow  no  loophole  for  tho 
enirr  of  geniiH  fnnn  without,  our  woiindn  will  remain  free  from  fer 
men  I- processes.  I'atients  are  thn.s  .-iiivejj  fmin  the  danger  of  wptic 
inloxicfttion  (p.  4"»ti).  from  ."wptie  infeerion  (p.  \iu).  pyieinin  (p.  4.'>it). 
and  other  tnfwtive  diwH.se».  Altenlion  to  j^eneral  hygiene  \»  iheonlv 
way  at  pre<^ent  known  to  prevent  iuvfu<ioD  of  the  STstem  by  fungi 
which  cauM'  "  numlii'itl "  disea>««w.  Oiie.c  orgnnl-iiin  have  gained  ooce» 
to  the  tiiiituect,  it  ix  extremely  dijiicult  to  dos.troy  them  without  ilIso 
SI 
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destru^iiii;  tlie  tissum.     Iii)[truveiiii*iit  of  tbc  geiirral  tivaJUi  prubBhlr 
often  enables  tho  lisHuo-cleuit-nta  successfullj  to  r«iut  iavusi'di. 


OEOANISM8  IN  LTVINa  TISSUES:  LIFE  OR  DEATHS- 
MODES  OF  SPRBADINO— EFFECTS.— It  by  uu  luuuui  fnllnwa 
llini  germs  nitirti  lmvt>  ac*lii:illT  eiilui-iHl  iliu  liMiaeB  will  mtilti]i1v  nmi 
j;ivi!  me  to  iIim-iim'.  Jiijit  as  in  llic  i-iuk;  uf  iufeetjve  iitlinnttiiiitiritus  Mo 
in  all  otber  inf«)Ciire  <liiiea.ie».  we  liav«  always  lo  runit>tiih«r  that  there 
are  two  /ntiurx  in  ihr  ffrf*luet{un  vf  tiUvaai- — tlit*  jn*nil!*  on  (lir*  otn* 
band,  and  the  tissues  up4)ii  (In-  olbcr  (sit-  p.  "^l.  et  #ry.)*  and  at  p. 
284  wc  liai'B  Htutvd  wbai  is  knuwn  of  tbc  ni»nn<T  in  vrbii*b  tbe  Wttle, 
wbt'ii  jrrnlinj;  in  llit-  virlnrv  of  the  lissuM,  is  wayt-*!.  Wr  iiiav  recapilu- 
latc  vcrv  shortlj  ttic  conditions  wbicb  influence  \\\wv  tMo  factor*^ 
incrvafiiiv  nr  dimiimUiug  the  power  of  ibr  or)caiii«iu»  ur  acting  sini- 
larl;  upon  the  rmistinj;  power  of  the  tiwucs. 

(1)  Arrest  of  an  organism  is  abwluteK-  necewmry  before  it  can 
by  its  QttftaboliMu  proilui-4.>  Imitl  irritntioi)  iind  inflaninialiuu.  tor  if  itji 
products  arc  poured  into  tbe  circulating  blooil  they  becomv  too  dilute 
to  du  banu.  But  such  arrext  ik  not  nouuaeary  for  iit^aniFnw  wbidi. 
Uko  tliot  of  Hoptic  infection  of  uiicr,  act  by  pouring  into  tbp  I>1(mm1 
poiwns  wbidi  cause  fever  and  othtr  HytnploiiiA.  We  may  herc>  r>ni)rra- 
btT.  however,  that  ntl  of  Uictte  organianis  multiply  more  npidly.  and 
(Hinic  only,  whfn  at  rest. 

Arrest  of  circubiiinf;  ;^mi»  may  be  prmlutiHl  in  man  by  embi>lisin 
or  tbmmbosiii,  by  injury  loading  lo  cxiraviuaiion.  by  migratum  fnjbi  M 
a  ve59cl  lui'l  *»ub»w<|ueiii  «l*T»tb  of  a  leucocyte  Wariiiji  t»  it>  iniehor  ■ 
one  or  niore  ^vnii:*;  which  will  wcur  tooel  easily  in  iKarta  in  wbicb 
tbc  vettu;l»  am  dixtcndetl  uiid  the  rireulaiiou  )?low  (renuuiii  congmtion). 
It  w  ciHiccivabIc  that  a  j^^nn  mij;ht  «>^(-a|H-  iiiiHidtHi  from  a  vcmvcI  undrr 
these  ciivuniHtuiHH'H.  jiml  a--  n  re<l  cirpiiM'Iv  iI-m**. 

(2)  1'he  Predisposition  of  the  tiseuBB  to  infective  difteaBaa  tuay 
be  increBMi)  pither  p'nerally  or  lunilly.     Qenaral  depreaaioo  uf 
rwUting  imwcr  iiiuy  arLtc  from  ftenr-ral  pMLoiiiin;;  of  various  kii>d«a, 
privation,  faulty  hyjiioiiic  circutu)ttanvof>,  acut«  and  chroniir  dimniMe, 
eilber  general  or  luauifeKtly  afrecting  (be  htAy  a^  a  whole.      Bright  a 
disease  and  dtaU'itw  in  xumc  unknown  way  render  tbu  oouditiana 
favorable  for  inra^ioii  nf  the  iskiii  by  pyoj^'ui*?  ctHxi  (iliflusc  relluliii*^ 
buiU.  and  carhubclrv).     Tht  utiu(r:B  of  local  depreeaion  urv  drtaiUd ' 
at  p.  t£77 :  and  tbert-  in  nothini;  t<>  nil<i   lo  nhiit  i^  tlirre  «ntd   >in  tW 
elTecta  of  i-i)  tbc  seat  of  inooulataon  and  the  anatomical  aire 
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meat  of  the  part;  (4)  tlie  speciea;  aad  (o)  tbo  number  of  the 
onranismB  inoculated;  (U)  (ff  variation  in  the  vinilenoo  of  the 
organiems;  (7)  of  coacurrent  growth  with  other  organisma  of 
that  w'liicli  is  8]M^ci»lly  imtlcr  coiisulurulioii;  uiid  luell^-  C?)  uf  local 
and  eeasonal  conditions. 

Su]i[Ki>titi-;  the  cuudiiintiii  to  be  ravoratfle  ta  tlirir  gmwtti,  potho* 

gi'uic   fungi   liiffirr  much    in    ihe   mui-ni-  wliirli    tbey   pun<uc.      Some 

rciB&io  about  the  spot  at  which  tbey  flrst  settled ;   otbov  spread  hy 

cwmtiinuty  of  lifesne  with  nil  di-giiX'-s  of  rapidity,  or  pains  aloii};  lymph- 

mtirs.  settling  in  tht'ui  Uvrt-  luiU  tburu,  ur  uut  being  ii^oin  arrcsttid 

until  tho  ti(MU'(«t  ^hinda  are  readied;  or  tbey  may  at  once  enter  the 

oiivulatiod  and  be  carrieiJ  all  over  the  body.      Some  Bpecittt  remain 

a~tid  uuhipty  in  the  blood,  iiud  may  be  seen  in  the  plaamatic  lanvH  uf 

veins  io  translucent  f(&rt«  ;  uthen;  require  u>  be  again  deiKK^itud,  imd 

»fc    a  spot   predisposed  to   receive  them:    doubtloi«  diaco^  in  ofUn 

OBca-ped  by  tbo  dcfwdit  of  gcmi:i  nt  spots  other  than  weak  one?i. 

Spread  in  the  tissues  always  occurs  along  liliett  gf  lca«t  resistance, 

*>A    is  [iQt\  seen  when  the  cornea  '\a  inocuhited  with  fungi;  they  then 

**v'xx   along  the  cull  and  )ympb-ti|Hie<w,  forming  a  charaeleristic  '*  Pilz- 

fig^aar." 

-fcaiffects.— Thene  are  chidly  (I)  general  poieouiug-  (of  which  fever 

Fio.  \.m 


oui^  Lenz,  *«mI>  pin.-' 
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r.  Vein  i\in  nr 


*^y  br  the  oummonoKt  result),  due  to  the  pa.sstn^  of  pyrogenoua  finb- 
T^vieiB  into  the  bloixi:  imd  f'2)  local  irritation  nod  consMjuent 
^^^Unation.     Geriue  often  set  both  luualiy  and  gcaeraJly.     Parip 
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sitic  fungi  will  produce  koiiio  uffwi  liv  abetractlon  of  aourishizi«mt 
from  thfiir  liosl.  and  porlinik*  u.l»o  by  pluyguiff  >  ULrse  ntunber  of 
the  TeflselB  oF  iionio  iiiiportnni  nrgaii.  &■«  tbr  lung.  Tiif  acii>iii[AnT- 
in;;  ti;^iiru  (Kijf-  l'»t^).  Hltuwiu;;  tlii<  W-ill>ui  uf  bjiluuic  fvver  in  the  i(»- 
soIb  of  B  nioiisc's  luog.  gives  on  idea  of  the  extent  to  which  iLis  pn« 
awj  bo  <»nTii-<l     Tho  ttjiedni^n  wat4  kindly  given  by  Mr.  HoraleTa 


8PBCIFIC  CLASSIFICATION  OF  BACTBRIA.— Auth«*nlm 
dilTiT  as  ti>  whelhvr  lUin  i^  ikimiMi'.  J^uine  bold  lliat  nil  furni-o  ore 
merely  develoftmental  &la;;cH  (if  one  (Cnccobai'icriu  m>|ilica.  llillnitii) 
or  of  a  few  imdeteriiiinei]  form-^  (Nkgeli).  obaitge  of  form  being  dur  lo 
change  in  cxtvi-nal  cimditiims  and  being  iH>i<HibIy  acvoniimnitH]  hx 
change  in  phy»ialofncal  action  ;  otberH  (Colin,  Kocb.  and  ni(i#t  rmtu 
writers]  beliere  that  dihtincittiMeci*^  an.*  nuutt-rouH.  FruftDiunally  thvT 
divide  the  wholt>  eluw)  of  Schizomycotcd  into  ibe  iwn  ^tu|*— Bndo*- 
porotu  and  Arthroai>orous  (]i.  471) — according  lo  tbrir  ni<Mli<  uf 
iv|irodiiclioii.'  For  j'viieiic  (lifr«rcnce!«  ibey  liini  In  irii»rj»b«d"g_v,  and 
obtain — 1.  Cocci  (round  and  ovul  f<irnii>):  2.  Mierobavivria  ^rcnU  iif 
wbieb  ihf  lfri>;lli  is  nol  more  (ban  twiit*  their  brcudtb);  !{.  tV«lo«»> 
bacli^rin  or  Uiu-illi  (dkU  of  ubicb  rhi-  Imgib  ih  more  tbaii  iwie«  ihrir 
brcndtb);  and  4.  Spintbactorin  (ppirul  fonD!<);  hut  Cohn,  to  wbua 
ibi))  I'liiWNificalinn  i*  due.  jml  it  rnrward  ii»  pntviitionat.  Win^  uoerrlaiB 
wbollier  these  form-genem  were  or  were  not  iittinral  genera.  :>pt.<i:ific 
difrcivnct^  arc  eMiabliKbetl  by  minor  diflert'ncix  in  form,  ftiicli  **  ran- 
ation  in  sizu  and  fomi  of  the  vKtmentary  relK  tbvir  macr<>iH'0|iir  and 
microM-opiu  groa[)-fonnf».  their  effeet*  up«m  viiri«ui«  PohMmtB,  iDdnti- 
i[i<;  the  bodied  of  nninmU.  To  obtain  Hattofartori'  rvidenev  u)Ktn  thow 
jraints  it  is  ahtolntrti/  n/-rc»»/tri/  to  ttialrh  a  given  forni  pa<w  thnia)|;h 
iiji  tvhnfr  fffrrtoymenhil  ct/rtr  trtym  eporo  U>  (i|Nire,  and  l«  note  oarv 
fully  ibedifrurvnt  f»rni»  ir  uN«utne)*.  tbeir  nnlural  fueevmioit,  variati'iiw 
in  tbrir  fiizc,  and  bo  forth,  and  to  do  this  upon  rnriuun  nubiflimta  uni 
liinirr  any  romliiionit  which  may  be  -dipiioxrd  lo  be  i-njmble  of  inducing; 
varialiun.  Wliercver  lliia  Ui>oriouit  investigation  hiu<  Ihvu  earrinl  tHil 
no  reiu>on  bn.*  been  found  to  doubt  the  vxi'itvncp  of  distinct  »pccif9>  »f 
baclcnn.  And  Jiixt  as  aniniig  higher  fnnii<>  varirti(«.  i>prvtea.  and 
oven  genom,  bovp  beun  gmufied  together  nt  first  nulil  the  difrenafca- 
ting  pointu  were  diMoverofl.  so,  doubtlci*.'',  in  ir  with  harlrria:  iktr 
nrimber  of  known  fipceics  will  incrrnM*  largvly.  Two  fDreutt^fiirm* 
may  appear  to  be  exaetly  thr  tnine  until  iuoiTutHted  upon  tomr  pu^ 
uiiulur  aniuuil,  wliuii  onv  will  hu  ftHiml  ui  be  piithojjeiiic,  the  nlkwi 
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not.  As  nnalo^^oiis  to  this  among  higher  atructares,  Tolm  points  t*^ 
the  close  naked-eye  and  microscopic  twembUnce  between  the  sweet 
and  tiitter  almond,  tlie  |>hvsiolo;v;i[!al  iictii)iiK  iif  whicli  iii'e  mi  ycry  dif- 
ferent: and  V'ii'chow  in  the  Haiiic  sent<e  alludes  l<i  the  impni<silMUty 
of  distinj^uishing  liftw^en  the  cells  of  the  early  embryo,  thnngh  their 
potentijililifjt  ai-e  *o  viirioiis. 

Difliculty  iiitturillv  anjse  iti  early  times  Croui  tniiierfection  in  the 
culturc-niclIiiiilH.  IVuiii  iiiiLpprcciittidii  (:ir<  Mv  Bury  Inrcibly  poinu  out) 
of  the  absnlute  nee««ity  of  s*win^  ilie  devpliipuicni  of  tin.}'  given  form 
thr'ii]t;li>ii]l  ir,s  whulf  cvi-Itf,  ami,  hii^lly,  from  the  polyiiiorpliisii)  of 
certain  fm'tii!*  which  ii.if  Iteforc  been  alluded  to.  Koch's  solid  culture- 
ground  fixed  the  or^uniwiii!'  under  cxiuuiiiutimi,  arirj  ailded  enoriuniialy 
l*>  the  ease  iiini  rcrciiniv  witti  ivhich  pure  cul lures  were  nbliiiried: 
more  exact  work  fiill<(Wi-d:  and  a-i  it  wiki  found  that  the  various  dcvfl- 
opmeutal  stages  of  polymorphous  bueteriu  were  constant  in  apiwanuicB 
■u-1  nrdcr  of  succewi'm.  they  were  obvioii.s]y  no  more  di»i]Uttliriod  by 
their  polymorph  ism  from  specific  claAsification  than  was  the  frog  ou 
acconnT  of  \x^  tad[i<i1o  ^ta^je. 

lo  support  of  the  view  advanced  by  Billroth  and  Na^^li  the  fol- 
lowinp  have  been  the  chief  ari;imietits: 

1st.  That  in  succe^i^'ive  nillivutions.  especially  in  different  media, 
the  forms  developed  have  varied  greatly  from  the  original,  assuming 
in  succc-'ision  tlit-  sh.i|ies  chii meter istic  of  Cohn's  orders,  and  at  the 
tuimc  time  their  physiolDflJcal  activity  has  changed  e<]ually.  This  h. 
of  course,  a  direct  cotitnidietion  of  Koch '8  experience,  and  maif  Ik; 
true  ;  bm  it  must  be  retricmbei*ed  that  the  difficulty  of  nbfaininfr  pare 
L■ultivalion^  in  tluid  uii-dia  is  great,  and  that  the  methyl  emph>yfd 
(successive  cultivation)  it)  ouc  in  winch  error  is  easy.  In  fact,  it  is  hxx 
easier  lo  fail  than  to  succeed :  so  tho  suspicion  that  the  cultivations 
were  never  pure  m-  becjuue  (^mtaminiited  by  other  or^miKuiH  itrisps. 

2dly.  Different  fonus  of  baeteria  atie  found  taking  part  in  the  same 
decomposition  (c.  g.  putrefaction).  This  shows  timpty  (hat  wreral 
different  urganifims  arc  eiipable  of  living  in  the  sunie  Quid:  the  pro- 
cesH  is  a  complex  one.  and  the  products  are  the  result  iif  tlie  life- 
actiona  of  different  fonnK :  it  docx  not  show  that  diflTorcol  forms 
develop  frr>rii  one  species. 

3dly.  The  .same  form  may  be  found  associated  with  the  most  differ- 
ent  chemical  changes.  Thus,  micrococci,  indi sting ui^hablc  from  each 
other  by  form  or  size,  occnr  in  relation  with  diphtheria,  crystpela-'*. 
■mallpox.  pyicmia.  infective  ostcouiyelitiH,  and  many  other  discnsra. 


J 


ABB 


THR  VBGKrAlILE  FARAStrtdt. 


Tht^]^  ennnot  bo  thn  Baiiic  if  they  Art*  the  cauM!<!  of  these  mnUdies: 
but  that  eimilnr  forms  may  be  sporiiicaUv  ditntinguishcd  bj  UMJr 
phvsioio-^ical  ucUvities  hits  iilriwJjv    lu-vn  shown  ((i.  484). 

4liilv.  Coze  and  Feltz,  Uavuinu,  unJ  othcrK,  pmilnvcil  ou  artincial 
■epticwmia  Iiy  itijcctin<*  putriil  flnidii.  coniiitning  many  forms  ttf  h«e- 
tcria,  into  mbbiLi.  uih)  found  iliut  iho  virujt  incrciuK-d  ujt  tho  diwaM 
Wiu  tmnxmilled  from  aniiiml  tu  atiinml :  m  that  in  \\m-  tuMity-li(\b 
trauiiuiiMiou  uf  u  wv\^  Diivuinu  pi-tKlucutl  futal  scpticsmJa  with  one 
triUlonth  of  thf  nrijtinal  i\wn*  of  one  drop.  But  Lfais  sppareni  inrrvue 
in  virulence  vrtu  due  to  neglect  of  a  control-eXftcHment  ninile  by  iiUt- 
inj;  the  smnlloitt  qiinnlity  possible  at  un  ttirly  Ktitgc-  Dnvoinc  li)nu>«>lf 
tlius  found  that  no  increase  of  virulcmw  occurnKi  un«r  the  Arcond  or 
tbiiil  (^cnenitiiMi :  mid  Ki)rlt  xhtiw?  ihuL  ovpii  llii»  vnv^  due  ti>  p-rtttar 
purity  of  iht!  or^^nniiim  tno<-uIutad,  fonn!t  otlier  rbmi  thnt  spr<-)6r  Im  Um 
di)*caKp  bavin;;  rapidly  diminished,  whllut  iho  specific  one  incrua«t(>d  and 
mtillipliud.  Siniilsr  incrva.«e  in  pby»ioKi^iriil  activity  pnMlucvU  by 
oiiUivalian  haa  been  alleged  Lo  ocuur  in  other  orji^utuui.  and  baa 
bn-n  niinilarly   explained. 

Mttro  recently  it  has  h(>on  found  that  the  virulence  nf  "al[ei>unt«'<]" 
virup  may  be  rt-»tureil  by  suitable  ruUivation.  and  ihal  an  excrptiooal 
virulrn<rc  may  Ito  imparted  lo  R.  anthracis  by  tlie  addition  of  a  Hula 
lactic  acid  and  8U|*ar  to  ita  calture-^raitnd. 

Thin  argument,  iw  a  rrbole.  in  l«rt«ide  the  mark;  for  varmhoti 
ihtenBity  uf  virulence,  accompanied  by  no  murpbulugical  change, 
would  not  conatitute  any  difficulty  in  specific  ela.^sification — a  remark 
vhirh  muM  Ih-  fxtemled  to  the  foUiivrin^  para^rapb  also. 

.5thly.  Starting   from    Ji^nnor's  discovery  of  vaccination   afipuius 
«mall|)ox.  Pameur  aucceedetl  first  tn  no  initignting  or  ** attenuating** 
the  viruH  uf  chicken  cholem   by  leaving  the  organiamn  in  rhirkcn- 
bnttb  ex|Mvied  tu  uir  for  eight  to  ten  luontba  that  ivheti  inoculated 
upnn  fowl  il  muiK'd  only  a  «lij>hl  illness  ami  lefl  the  rreatun-  pruti*rt«d 
fur  aliout  a  year.     Ilepmlol  inoculation  is  more  certain  and  bating 
in  its  effecta.     Similarly,  by  cultivating  B.  antbraciB  for  twenty  dayi 
at  4'2°-48^  C.  ami  u-ting  the  viUTcine  for  re|>eaied  inoculations  upon 
•beep  and  cattle,  tb»<4!  were  rendered  imranno  to  ibe  RfHiuinneooa  4a^\ 
ease  and   In  the  notion  of  the  vinilent   vtni*.      After  murb   eonlro- 
vony  ilif  |K)naibilily  of  tJii.x  "  aitenuation  "  of  a  viruK  \»  fully  f-tab* 
liabe*!;  thirreia,  bowerer,  Btill  aotoc  doubt  aa  to  the  value  of  vaednaliaii| 
again-4t  Nplenie  fever.  Kodi,  for  inRtanre,  maintaining  that  ro  henf  anyj 
IM»  the  vavuihe  muat  be  ao  Atronj}  that  some  animala.  and  perbap*  *^Af7l 
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many,  will  die  of  the  disease  induced.  Tlie  attenuation  of  Pplenic- 
fever  virus  has  been  brought  about  in  other  ways — by  cultivation  in 
air  under  a  presf»ure  of  eight  atmosphei-es  (one  to  two  drops  said  to 
render  cattle  iuimune  for  twelve  niontlis — Chituveiiii),  bv  the  addition 
of  small  quantities  of  antiseptics  to  the  substnitiini.  or  by  the  pas»a;!;e 
of  the  vims  through  the  bodies  of  certain  animals,  Klein  failed  with 
Pasteur's  vaccine  to  protect  rodents:  they  seenit-d  to  have  no  immit- 
nitv;  if  the  vaccine  acted  at  all  it  caused  sjdcnic  fever. 

The  attenuation  is  not  accompanied  by  any  inorpholoj^ieal  change : 
the  vims  "breeds  true."  and  its  virulence  may  be  restored  at  any 
time.  So.  as  Bauingnrten  puts  it.  mitigation  of  virulence  is  no  better 
groniiil  for  depriving  a  bacterium  of  its  specific  character  than  would 
be  the  extraction  of  the  teeth  of  a  poisonous  snake  a  reason  for  rogard- 
ini;  it  as  clianged  into  a  non-poisonous. 

6lhly.  BuchntT  stated  that  by  cultivating  the  non-patbogciiic 
iuT-bacillus  in  meat-infusions  and  in  unsterilizcd  blood  he  made  it 
''irild."  and  converted  it  into  6.  anthracis :  and  that  by  a  converse 
process  he  convened  B.  anlhmcis  into  B.  subiilis.  The  experiments 
have  lieen  rei>eated  by  Koch  and  others  with  a  negjitive  rcHult.  There 
are  Ji.-itiuct  morphological  differences  between  the  two  bacilli,  of 
wtiich  Itucbner  does  not  seem  to  have  been  aware ;  and  inability  to 
diMiujrui.-ih  certainly  between  the  two  species  constitutes  a  nidical  fiaw 
in  the  investigation. 

Thi:i  iit  the  experimental  evidence  as  to  the  mutability  of  bacte- 
ria. At  present  the  balanci.-  i-^  most  decidcrily  against  it,  hut  Koch 
bimself  recognizes  that  his  experiments  do  not  provi-  its  /'m/ioHnthifiti/. 
Like  all  other  organism.-^,  these  uninrellular  beings  must  hav<^  more 
w  lew  power  of  adapting  tlii-m>elv(r>  r<i  altered  ^urroiindingH,  mid 
they  are  modified  by  their  environnn-nt ;  they  uisiy  ;.'ro«  mon-  <»■  h-an 
rapidly,  their  celU  may  be  larzer  or  smiilliT.  may  ^-cpiiiaic  r  arly  or 
iwoain  uniti-d  in  strings.  thre:id*.  rririn-lfd  hr;ip-.  or  zonglu-a;  <ni  po<»r 
Eobstrala  the  developmental  cycle  of  »  polymoritliouo  form  iii;i\  bf 
initHnjiletf.  or  the  cells  of  a  mniiomnrtilioti-  fuiiii  luiiy  In-  ^J|llIlr(■d 
ami  irregidar.  or  abnomuil  (■■  invriliiri'iu  "  tlirm.".  Nif^clii  liirin-.  mnv 
a[i|iear;  thev  msv  hv  rendfrt.'rl  u.'.ri-  <■;■  I'—-  viiMlcnt.  l!iii  K'irh  ■* 
objCTTitions  of  varion.-  bacteria,  otrt-n  i-xrcniliii'/  'n.i'  n-m-.  -iidii-c  th 
^hovthatall  he  dealt  wirli  pre- -rvcl  iirrilf' I'-l  tlmmi^'li  ]i<ii'j  -i.-' 
■)f  CQltirations  their  inhf-rirnl  ■-f:;ini''*.ri-ri<-.  Unri'  iln-  iil.- lu-jnr. 
•■f  arpecie^  fmonomorfihoti'-  "r  r-'ivrr.'-rr  h-in-t  •.'■.\-  tiiuwi.  ti-i  liMfji-r.- 
■Bt  dejartiire  from  its  vari'-ti-  -r;j_-.:.  v..,~  -■.-f  u-,\--i  :   ■    ■/    U:.-  •.','.■ 
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c)i«  of  erysipelas  Hbh  never  I>een  seen  to  gmw  into  a  bacil)u»  or  » 
spirillum. 

Looked  ut  from  the  clinical  jKunt  of  view,  every  one  feeitt  that  the 
best-marked  group  of  infective  diseases — the  specific  fevers — must 
have  an  unvarying,  a  specific,  cause.  Most  observci-s  believe  that 
these  diseases  never  arise  except  by  infection  from  a  previous  caNe. 
Assuming  the  vims  to  be  a  fungus,  they  admit  that  it  must  at  some 
time  have  acquired  the  physiological  action  which  enableft  it  to  pnv 
duco  a  certain  disease ;  hut  tlicy  hold  that  there  is  no  evidem-c  that 
harmless  fungi  do  at  the  present  time  ever  actpiire  such  {mwers.  Is4>- 
lated  communities  remain  free  from  such  diseases  for  centuries  until  a 
case  is  introduced  among  them  ;  then  it  spreads  with  the  utnu>st 
rapidity.  In  1520  a  negro  covered  with  smallpo.T  pustules  was  li(nde<l 
on  the  Mexican  coast,  where  the  disease  was  not  "yet  known :  ihrif 
and  a  half  millions  are  said  to  have  died  of  it.  In  184t)  measles  waii 
introduced  from  Copenhagen  into  the  Faroe  Islands,  and  almt>st  everv 
one  suffered.  Similar  facts  concerning  other  acute  specifics  are  given 
by  Sir  T.  Watson  in  the  Nineteenth  Centtiiy.  No.  3.  Murehiium  and 
others  believed  that  typhus  and  typhoid  might  originate  i/c  noro. 
being  filth-begotten;  but  the  conditions  of  life  in  slavc-shi|ts  mid 
Arctic  winter-houses  are  as  unsjinitarj'  as  ever  they  were  in  our  jail* 
when  typhus  was  endemic  in  them,  yet  no  typhus  occurs.  As  to  the 
origin  of  typhoid  from  sewer-gas,  continental  towns  show  that  exha- 
lations of  it  may  be  intense  and  pn)latiged  without  ever  generating 
typhoid. 

The  poison  of  the  most  inf(>etious  diseases  bus  obviously  so  grcsit  a 
[Kiwer  of  spread  by  air.  fo(Ml,  clothing,  etc.  that  it  is  alma»(  iniiK»ssib]e 
to  find  a  ca.se  in  which  the  possibility  of  infwliou  Worn  a  previims 
e:i8e  cannot  be  shown.  The  less  infectious  kinds  have  then-fore  bct-u 
turned  to  by  the  advocates  of  the  de  noro  origin.  Many  c-a.-'o."  itf 
supp<iseil  s|>ontancnus  origin  of  diphtheria  are  recorded,  and  an  ure- 
thral discharge  like  goiiorrli<ca  in  symptoms  and  couiniuiiicabiliiy 
niuy.  it  is  said,  be  contracted  tVoiii  a  uouian  suff"ering  fnun  any  fiml 
dl.^cliarge  iioL  gonorrha-al.  But  it  is  tjuite  {K>ssible  that  urethral 
discharges  may  be  excited  by  infective  irritants  other  than  the  l:ihi- 
orrliteal  poison.  With  regard  to  the  M)-called  "hospital  dis<'ii>e>'  — 
pvicmia.  septicietnia.  Iiii.-ipital  gangrene — there  is,  perhap.-^.  evidence 
of  Millie  change  IVoni  iinii-jialhogciiic  to  |jathogenie  <irg:inisms.  Iltiw 
otherwise  is  it  to  be  ex|il:iincd  that  when  a  new  building,  whirh  li:i> 
never  before  contained  woundud,  is  taketi  in  time  of  war  tw  a  hospital. 
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tliuM.-  diH-iiect>  break  uut  so  soou  tu  urowdiiiji;  vf  tlic  wnumltMl  rmclitw 
u  certuin  point,  whilst  they  <lo  nut  attiu-k  patients  in  lents  close  by  ? 
Can  we  siippoctc  that  ilie  spmfic  eaiifics  wi-re  p!t>srnt  in  tlie  biiiMing? 
»tr  do  not  the  fact»  lenjpt  tu  t-he  Ijclief  lb;i[  oitUnarv  bactoriii  aoi|uirp 
{Miliogciiic  pn)p(-ilies  l>y  cultiviitioti  under  the  romliliotis  brought 
iihotd  Ivy  Mvcri^mwiiiii;^'  of  tliw  woiimU'd  y  Tlic  mjiIi-  «)t'  ntiuiiH|iliere 
pniiluccd  ill  the  l>iii)iliiig  wnutil  !«e(iri  to  he  niiiilog'ius  lo  tho  "  cpi- 
ilemie  influence,"  that  influence  which  causes  infective  diseases  every 
riOK  and  a^iiii  tu  heeunie  vridfly  L-pideuiie.  Fn>ni  the  clinical  sland- 
poinc,  iliert't'Jie.  il  wouhl  seem  that  but  little  evidence  la  Ibrihconiing 
in  &vor  uf  the  inutaliility  nf  hacieria :  hut  the  qiioacion  must  be 
Wgardwl  ax  vtiU  inb  Jmlirfi. 

It  will  he  .«eun  thai  by  origin  itr.  imru  a  j;i>nn-llie(ii-i»t  unilerstAndi; 
Out  the  fpuntaiifiMis  d<MeliipiiictiL  of  an  <>t-};atii»ni,  but  the  acijuisilion 
Under  Kuitahic  cultivation  nf  |iathi)gi-nic  pmpertieH  by  a  non-patho- 
genic fiingns. 


VARIETIES  AND  ETIOLOGY  OF  THE  INFECTIVE  DIS- 
EASES.— 'I'liL-  acul4-  .spcritiL-  di:*(.'ii^w.  Iij  which  alluxiou  hiLs  bo  often 
l'«'en  made,  arc  now  regiinleil  a*  Winning  a  class  in  the  ninch  larger 
^mup  of  Infective  Diseases.  The»e  may  he  lieftned  as  diseases  due 
lo  the  action  nf  a  poiMiii  iir  virus  whii'li  Iuls  ihe  pnwer  of  invading  and 
ninhiplyinr;  in  living  tissue.-*.  Ttiey  may  be  local  or  grenera] — /.  f. 
il«c  ririw  may  be  ahU-  only  la  invade  the  tissues  for  a  gn-:itcr  or  lefts 
'lintancc  abnut  its  point  ofentry,  or  it  may  be  able,  either  din-ctly  by 
itiultiplying  in  the  bl'".>il  or  iniliiTctly  by  thr-owing  inty  it  the  prod- 
urtM  of  ii.s  action  in  the  tii^iues.  to  excite  the  ti^sucM  in  {general  to 
ixicrenM?d  metabolism  (fever),  and  perhapu  to  lodge  in  other  tissues 
Uiid  excite  fresh   foci  of  disease. 

TlicM!  ilit>i-a.te^  are  divided  avconling  to  certain  charactcniilics  of 
the  virus : 

1.  Contogfious  or  Infectious. — The,**  nre  eotrnnuniealile  only 
fruni  individual  to  imlividua]  ;  tbe  potsoti  runs  its  whole  couii'c  of 
development  in  the  body.  Scarlet  fever,  measles,  and  smallpox  are 
vxamples  of  tho  actiie  t;cucral  variety.  They  are  freipiently  epidemic. 
<»onorrh«Mi  and  soft  cluincre  lU'eexaJupIos  of  local  contagious  diseases. 

Strictly  <tpf-aking.  *■  ciuiiagious  "  should  be  a  tenn  rescrv«l  to  indi- 
cate cumuHintcitble  only  by  licttial  coarse  contaet  with  the  poison, 
thither  u^vm  some  morbid  Hurfacc  i.>r  upon  sorocthing  which  has  been 
in  contact  with   twh   a  surface.      The   t4':nn   "infectious"   may   be 
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a|>plitil  lo  ilisi-Htucfl  wliicli  sru  i-oiniiiuniniMc  williani  fiui*li  apiwrcnl 
conlaot — tlif  iiiilividiml  is  Ktnifk,  hh  it  wrn'.  frnm  a  ilintjini-t-. 

2.  Miaematic. — These  are  vntlvmic  diwiiwA,  nf  wliicb  maLmal 
fevor  is  tlii'  ivi>e.  Tbia  diaeiMc  is  not  c-ouiniii nival) Ic  from  nmn  lo 
iiinii  :  (lie  |Kiison  wliidi  uiiitii^  it  ilewlops  imtsiilp  the  limh*.  luTuig 
no  relnlion  to  n   pri-vious  vn^  of  ngac. 

$.  Conto^o-miasmatio. — In  iliis  claiv  urt  pliit-ii]  (Yrtaiii  ilbcsjw* 
vrliich  »cvm  to  l»e  dcrivol  ulwuyB  from  &  prvvious  oiBr  of  the  ditfM, 
but  not  directly :  the  ]K>i)ton  baf  to  g<>  through  Mmc  chiitige  external 
to  ihr  l)wly.  The  usual  cximi|ih<M  Hrt>  typhoid  nnd  cholfra.  Tbi-ir 
is  doubt  as  to  vbut  coiiHtiiuirs  tbo  peculiaritr  of  this  j^niup.  TIm 
hypi>tlio<<i»  of  nri  enKtentinl  4.'hiin<{e  Inking  placr  uxii'tual  to  ihi'  hody 
origitiatt**!  nith  the  Munich  tscboul.  Itut  ['etlcnkufer  bii»  nbandimcd 
it.  and  thinks  that  these  diseiuws  differ  from  iho  miasmalie  simpW  in 
being  imnnportahlc  by  nmn  from  rtinr  Miit  or  Aeni*  >if  origin. 

4.  There  would  menu  lo  he  unothc-r  wt  of  di»vttM;>^Bept»c — tbr 
|K>iBoiut  of  which  may  he  derived  fnnu  umjiv  putrid  iiifuMuii?).  When 
ihe  iliscaKe  baa  onre  been  Murleil  iti  iIiih  «»y.  it  can  U-  iranxintltnl 
direetly  from  indi\iduu1  to  individunt  indefinitely. 

Lt  will  be  rviueni hen.fi  ibiil,  having  jMtintod  •>»!  tht-  aiinlogy  which 
exists  Kctwi-rn  lennpnini.ion  and  inftTi-ivr  (li)'t■nm^  wc  ruiuidrrfU  the 
views  which  have  bwn  put  forwani  rw  In  the  i-liology  offiTtnrniatKin. 
and  coDchideil  that  the  gi>nn-t)irorii'  wni*  nlnxMl  c-<Tliiinly  the  tra<> 
DOfc  It  aeeins  imposHible  to  fuminh  ahMilutt'  proof  of  it,  fur  it  ta  itu- 
poMlhle  to  rleanse  the  ge^It^  M)  ihoroiighly  rui  to  hv  buro  thai  nn  |iiir- 
ticle&  in  »  ntate  of  "moror  derny ''  are  nddinl  with  iheni  in  u  tiftt-flaid. 
The  focu,  however,  that  the  particlet*  in  n  Mate  of  nH>tor  decay  bar« 
never  t>eeii  donmnKtrated  iipnrt  fnmi  nrganimis,  nnd  that  ibc  (imp*^ 
tit-H  of  th«-  i-au^i*  of  fi-nnenliition  iippttire*!  to  hv  tlioM'  of  a  livinj; 
thing,  rentier  it.  as  has  been  twi'l,  alri)0!>l  eerloin  ihal  t(rgiini»nt»  !4and 
(ii  the  prooe»w  of  fennrniation  n>  cnuse  to  effert,  Tbcr*  ia.  iherrfore, 
on  ifai*  HtrcDgtb  of  lliv  ahnvu  nnnlogy,  n  primA  fftrit  caae  in  favor  of 
the  gemi-lheory  ai^  applied  to  tlif>  infe(.-tivc  di)«oa»eii.  And  it  will  he 
foiirid  u|M)n  examinnlion of  the  midenee  yirld«Hl  by  achial  obmrvnlMin 
'of  lh<fe  dineasep.  and  by  expcrimriit.-'  npnn  nniniaK  thai  the  deiiKitt- 
litration  of  ihv  ranul  rrlntinn^bip  of  organisinx  in  rbcm  t*  in  anuie 
csHca  as  complete  aa  it  in  in  the  raAc  of  fcrtncntalion,  alllxmgh  in  the 
great  majority  tbo  proof  if  nlilt  more  or  lesrt  dnnblfni. 

To  prove  that  a  nitcro-org:uiiani  \*  the  tiauMof  n  diiwaM  ii  b  nreea- 
aarv — 
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1.  To  tinij  tlie  »iii«  urgunism,  recognixnble  by  ttn  fonn,  inoile  of 
growth,  or  pnKlurt,  vonsiunily  utwo^'iiUinl  wiih  the  ilisciiMe,  at  leiist  in 
its  L'Brlii'r  stagey  auil  in  sufHciotit  nuiuber^  to  ociwunt  for  the 
9Vinptoiti!>. 

2.  Tu  inakf  "'purc"  cultivations  of  tliix  organism  llimugh  sevtrnl 
geucrarioiia,  and  wlieii  il  may  reawjiisbly  be  siipptwetl  that  all  else 
laki'ti  iVuiii  the  iitiiiiuil  uhicb  yicldt^d  the  viriiH  \u\»  diMippcaix'ti.  iii 
inot'ulnte  other  imiina)»  with  the  oiiltiTated  or^nit>iii  nnd  thus  to 
produce  the  di-ieust'- 

•"i.  To  show  that  thi-  ui*;;uui»iii  is  pi-esetil  in  ihe  tissue."  of  sijcei'SB- 
fully  inoiMihiU-d  iioiuials  in  such  numbers  and  with  such  u  distribu- 
tion fts  10  account  for  the  disease. 

Thi-  dcuioiistniiion  of  n  uYU'chaYarf>-rizM  organiBm  tti  fonatant 
fissocialiou  with  u  di]>ea.>f  is  now  by  ni:iiiy  i:tkea  a»  almost  e<|uivH- 
lent  to  proof  tlint  it  is  the  ciiukc  of  the  morbid  process.  For  it  if  in 
uioitt  cnHf'.''  iuipO!i.-iihh>  lo  cxjicrimmi  on  man.  iind  frf(|u<'ntly  no  nni- 
tniil  can  he  found  which  suffers  from  tht  disease  under  investigation. 
Con.8C(]Ucntly.  the  prouf  cuunot  be  carried  beyoml  the  firvt  tttage. 
This,  however,  is  no  proof  Mt  all  to  those  wb<>  bclii'vc  that  under  cer- 
tnin  circumstunees  a  certain  fonii  of  orjmni)*m  will  devchip  xpontn- 
nenu»1r :  nor  is  it  itutlsfMi'lorv  to  others  who  think  that  nhon  a  nidux 
favorable  to  a  certain  or)^:intNni  exiPtn.  thnt  orgnniion  in  vure  to  drop 
inin  il. 

Thf  amount  of  juilience  and  Hkill  neci>!«uir}'  to  enrry  on  an  invcstl- 
giitiou  of  the  uliove  kliirt  can  be  appivciated  only  by  thcMv  who  have 
worked  at  the  Mibjwt.  They  are  not  H»i-priee<l  lli:it  ^o  few  disease* 
have  been  thoi'ou;;ldy  iiivestigsitud.  In  the  chm*  of  nuui  the  difhculty 
uf  obtaining  ninterial  in  the  early  t<lB;;eit  of  diseases  and  suffieiently 
tuion  after  death  mu^r  als*i  be  taken  into  nceounf.  l-ntil  quito 
recently,  too,  .the  method?  eiuployed  were  wholly  iti!ide<[uare  to  the 
diacovery  of  many  kimb*  of  fungi-  At  fir»t  there  was  unaided  inkr»< 
scopir  exaniinaliiui  only,  and  with  inferior  ^Ia&!^es :  ihi*  <letcction  of 
aII  funjii  nniler  thesi>  eirciinislances  was  very  diftieidl,  and  oAen 
impoiosihle.  A  von-tidemhle  Ktep  wor  made  when  v.  Itcrklinfihauiien 
in  1671  pointe<t  out  the  uniform  sixe  and  the  re^ifil In;;  powpr  of' 
micrococci  afpiinj*t  dilute  Hcid«  and  alkntie'  ;ind  ^rlyeerin  a«  a  nienns 
of  dia;.'uo!ii!i  lieiwei'ii  theui  and  fatty  and  albuminoid  partieb'ii.  Hut 
progresa  hn^  been  much  more  nipid  »inru  tlio  infrmluciion  by  Ahbe 
of  a  powerful  tubntape  condenser,  by  Werjrcrt  of  the  aniline  ilyest  ttn 
■  atains  for  ur^unisuii»,  and  by  Koch  of  many  improvemenlD  in  the  mo'le 
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of  examining  specimens  and  of  carrying  on  pure  cultivations.     Some 
details  of  these  processes  will  be  given  later. 

THK  S('HI/,OMVCKTKS. 

We  shall  now.  adopting  Cohn's  cloaaification,  give  the  onh>rs. 
gericni.  lunl  some  of  the  species  of  the  Schizoniyeetes.  and  state  tin- 
grounds  for  believing  tlint  certiiin  of  them  aw  ciiiisally  u-OMK-iatetl  with 
disease. 

Order  1.  SPafflROBACTBRIA  or  MICROCOCCI.  —  TIk-m- 
are  rouml  »r  oval  cells,  generally  .5  to  '2/t  in  diameter,  single,  in 
pail's  (tiii>fnrotKCf,  or  in  chains  {Htrefitworri)  of  four  to  twenty  eiKvi 
(sometime!*  two  hundred  or  three  hundretl).  which  may  be  stmight  or 
wavy,  in  groups  like  hunches  of  grapei*  (ntaphj/iocuvri),  in  eobmics 
and  zoogleeii-miisses.  The  chains  only  nwui  xometimeN  to  hjive  sluw 
s|HintunoutiK  nioveiiient.  Thev  differ  nniong  themselves  in  fonn.  ^ize, 
mo<h>  of  grouping,  and  physiological  action,  and  thus  are  estahlishtnl 
geneni  and  species. 

There  are  two  genera — Mierococetis  aii<]  Sareina. 

I.  OenuB  MicrococcuB. — Cotni  arntnges  the  s[)ecie:«  of  Micru- 
coeciis  in  thrcH>  grou]>s — pignii'ni-foniiing.  fernieutative.  and  ]tutho- 
genie. 

(«.)  Piennent<fonning. — Cncolored  themselves,  ilu-y  lorui  in  enn- 
tact  with  air  slimy  films  of  various  colors.  They  mv  fre()iienily  seen 
on  bits  of  l>oiled  potato.  The  color  does  not  vary  with  the  soil,  but 
is  specific  to  eacli  fonn.  The  s])ecies  are — M.  protligiosus  (iiil  «r 
blood- portent),  the  cmise  of  the  "  Ideeding  "  host :  M.  lutciis,  tiiinin- 
tiueus.  chlorinua.  cyimeus — the  cause  of  blue  pus — and  vinlat-cous. 

(A.)  Fermentative. — M.  ure:e,  ti  ciuisi*  of  the  ummuniacal  feniien- 
tation  of  urine,  which  it  enters  from  the  air.  L'rine  obtained  pun- 
and  eximsiil  only  to  jmre  iiir  will  keep  acid  for  years.  The  cban;;e 
effected  ill  the  triiiistbnuation  of  urea  into  umntonic  carlmnate  is  .Siiiil 
to  be  due  t'>  llie  aetioTi  of  an  uiitnriued  ferment  scercteil  l)y  M,  unne.^ 
^^llit'll  iiiu>l  be  indiffusildc.  for  the  iiiiuc  in  an  exci.se<l  bladder  d'H-s 
not  putrefv  even  if  jilacfd  in  putrid  urine.  The  change  ofiiii  i«-ciir> 
in  urine  conlaiut^^t  in  t)ie  living  bladder,  and  uiay  extend  up  u<  the 
pelvis  of  ttie  kidiH'Vswiih  llie  luosi  fatal  results  (siippiii-.iii\e  iR*phrili>. 
p.  40l).      M.  iire;e  is  nillier  large  (-/<).  and  occurs  singly  or  in  chains. 

Leube  liiis  driiionstriiled  tlie  existence  of  f<nir  other  distinct  hac- 
'  MiiM-iiliiN  t'tiiufii.  lieiiil..  vul-  ixxviii. 
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teria  producing  the  same  effect  on  urea.  But  these  and  M.  urese  are 
Aerobic,  and  are  therefore  unlikely  to  be  the  causes  of  putrefaction 
of  urine  in  the  bladder.  Miquel  ha.t  discovered  a  delicate  bacillus 
h&ving  a  similar  action  which  is  anaernhic. 


Fio.  167. 


'■  Mi<-rococcf  ftrim  an  Acute  Ah«:««8,  rtn-ptoooccl  free,  rt«i>hylocoi'cl  tn  a  piin-cell,    2. 

''''*PtocoCEl  from  secondary  Rupimrallcin   In  elbow  ipueryKTuI   ft'ver;  lent  hy  Mr.  IIiirnley). 

*  **li;rococel  from  gonorrhical  piiN  in  cells,    t.  SHrcina  veiilrlcuU— "  tableW  no  forum  nf 

""^e  dlmensiuiis  living  shown,    .'i.  Bacierlum  U-nno.    fi.  Biu-illus  BnthrBi-ls.  from  tLe  Iflinid 

"'  tt»*)US4;  (lent  hy  Mr.  Ilon-leyi.    T.  Chainii  fw«i  c-nUivulliin  of  B,  anlliiseiH:  dome  bcarliiK 

1»r«-,  (Hfier  Duolaiix).    8.  RaeilliiH  of  tyi)hoi<l,  from  a  mesenteric  ulanil  (lenl  by  Dr.  Gibbenj. 

*-  B.  nalarin-rdk-holomnuHdivixlon,  parietal  spure-rormutlun.  Jolnlt-il  and  uiijiiintt.i)  thrctulH, 

■nic.-li  appear  In  rnllureB  and  fine  npitre.s ;  x  one-twelfth,  oll-immemton.  Zeii*  (Kfter  Klebn 

•"**     Ti>mina:>)  Cnidell).     10,   .'Spirilla  of  n-Up-iiitr  fever  aii'l  n-ii  cr,n>"wle  (after  Vandyke 

tirt^-n:    All  X  S")  except  B.  nia1ari:>-. 

(*.'.)  Pathogrenic. — The  absence  of  dislinctivi-  fonu  is  a  great  diffi- 

fuity  iu  the  carryinjr  on  of  "pure"  cultivations    and  in  the  deinon- 

*'**'^».tion   that  a  specihc  (•(k-cu.s   is  the  fiiii.«e  of  a  disea."<e.      Cocci  are 

ro«>vefre({uently  asfociatt'd  with  diseases  than  any  other  fortii  of  fungus. 

-^cnte  Suppuration. — We  liave  alreiidy  (p.  2S"2)  shown  that  acute 

"^Ffcpunition.  in  practice  at  all  events,  is  due    invariably  to  the  action 

oi       certain  organisms,  of  which  the  chief  are  the  Staphylococcus  py- 

**S^nes    aureus.    Staph ylwoccus  pyogenes    albus.    and    Streptoc<K-cus 

P>'«»j[enes  (Fig.  167).      We  shouhl  have  note<l  that  the  earliest  proof 

•**        llii.«  constant  and  causa!  relation  between  crH-ci  and  acute  abscess 

'*^***«  afforded  by  Ogston.'  wlio  obtain*-*!  jiure  cultivations  of  the  cocci 

"*       eggs  and  successfnlly   rnm*n!ate<l  animals.         It  is  interesting  to 

'^"^te  that  some  animals,  even  of  the  ."ame  litter,  provwl  mtich  more 

''^**^i8tant  than  others. 

In  some  cases  well-niarkeil  aeptacaemia  occurrcJ.  the  .-symptoms  in 
^"^^ce  beins  such  as  were  describe<l  !>v  Kocli.      MicrcHocci  were  then 
****iid  in  the  bloc*!,  though  never  in  very  large  nuudteri-  apjjaR'Utiy. 
'  Brit.  Mii.  -hum.,  [j.  -Wi.  vol.  i..  lb»l. 
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Again,  in  metastatic  pysBinia  iiiicrocm-ci  in  nuniben*  are  found 
in  tbc  accondary  foci  (Kindfleiscli,  v.  Kccklingbau^en.  and  manv 
others).  It  has  been  shown  that  the  unheal  thine**  of  the  wound  in  in 
proportion  to  the  number  of  zooghi'a-iimKHeft  on  its  surface,  and  the 
severity  of  the  diseasy  to  the  number  of  c(K'ci  in  the  bhiod  (Ilin-li- 
HirsdifehJ):  tlie  cocci  have  been  traced  from  the  wound  into  eonnii-- 
tive-tissue  interspaces  and  into  a  vein  (Klebs).  They  are  present  in 
all  cIotH  undergoing  infective  softening. 

Ogston  therefore  concluded  (hat  septicivmia.  pyiemia,  iind  neptiw^- 
pyieniia  are  only  symptoms  of  niicriK-occus  iwtsoning.  They  are  sim- 
ply stM'ondary  phenomena  dependent  on  local  centres  of  mieroeoecua 
growth  :  there  is  no  clear  line  between  these  diseases  and  a  simple 
absc'ess. 

Kosenbach*  cxaniine<l  ti  ca.'*eti  of  metastatic  pyivnita  and  found  the 
Streptococcus  pyogenes  in  5,  in  2  of  which  it  was  accouiiuinied  bv  a 
smaller  number  of  Staphylococcux  pyogenes  aureus.  Id  1  ca.s<> — the 
only  one  which  recovereil — the  latter  coccus  oceurre*!  alone.  Again, 
in  ir>  cases  of  acute  osteomyelitis  which  may  give  rise  to  pytemia  before 
the  abscess  is  opentnl,  Rosenbach  found  staphylococcus  atone  in  12 
cadi's,  in  1  mixed  with  StHphylo<^occus  p.  aureus  albus,  and  in  1  with 
Streptocoi^cus  pyogenes :  tn  1  case  lie  found  Staphvlcwoccus  pvogene* 
albns.  His  cultivations  and  inoculations  of  animals  go  far  to  supfxirt 
Ogston's  views. 

As  to  acute  OBteomyelitis,  Kosonbnch,  as  above  said,  denion- 
struted  that  the  orgaiii.'^n)  previously  cultivated  and  .studied  by  liOfHer. 
Bifher.  and  Kraiise  was  really  the  Staphylococcus  p.  aureus  in  the 
great  niiijority  t)f  cases;  iind  he  was  further  nblc  to  sup[H»rt  Lofller  in 
his  statement  that  Staphyloco<'cus  p.  aureus  when  injecteil  into  the 
veins  of  iiuimals  whose  Imnes  li:id  been  bruiseil  or  fractured  caiiseii 
acute  osu-omyelitis:  ami  this  whether  the  stiurce  of  the  iirgunism 
emplovfd  was  a  case  of  osteomyelitis  or  u  boil. 

Spreading  traumatic  er&nfirrene,  again,  iu-c-onliiig  to  both  Ogston 
and  HoMcnbarh.  woiilil  scciii  oficli  to  be  due  to  tlie  Strc|itocorcu-i  p\- 
ngenes.  Ojiston  found  that  injei-.lious  of  Sta])hylococcus  might  <au-e 
simihir  giingreno  of  the  skin  in  Jiniuial>.  It  will  l>e  remcmberi'd  that 
Knell'  induced  a  s[nvading  gangrene  in  nibliits  by  /ujeclions  of  :i 
little  [lutrii]  blrtod.  and  here  a  sti'ept<><-o<-cus  only  devcbi]K-d.  In  tu<> 
cases  of  spreading  traumatic  gangrene  in   wliich  emphysema  wa.-*  a 

'  Mirro-pnniMlrf  in  Difiua;  Nt-w  Svil,  Siw,  Tninii. 
*  WundinfefliwuLiiiiiihiilrn. 
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inarkeii  rtniluix'  RoKCuliscti  foiiml  a  fKiculiar  ttac'iltus.  very  few  vocci 

Lastly,  llie  ahovt-  coeciis-fonns  may  givo  risp  i..  inflammatioD 
stopping  short  even  of  suppuration,  tlic*  strc'ittoniririiit  Wing  u»k>- 
ciatctl  with  tbe  more  diffuse  vuritities.  Tbe  evidence  we  have  of  tbe 
inlWtivp  iiaiiEn-  of  tja]iiUary  and  ul<.>crative  eiiiliH»r(liti8  itt  ^ivttu  uc 
pp.  37-1,  375. 

The  circum-itanws  under  which  these  appurcntlT  very  difTerent 
re»utlH  are  glitiiiiied  are  unknown  ;  hut  auruiisc  »uj;gestj«  that  idio'^yn- 
cnisy.  ultenimrioii  of  ibc  virus,  number  of  organisms  inociihilcd.  or  « 
ooiitiniious  Biipply  from  a  wound,  or  ihe  anaromifrtl  ntnictuiv  of  the 
part  inftctcd  (loose  or  riense),  may  have  some  controlling  inflm-ncc. 

Bryeipelaa. — \ficrococci  have  often  been  descriheil  in  ervsijiela- 
lous  skin,  espet-ially  u.t  ibe  spreading  edge;  v.  Uecklinghausen  iind 
Lnkomsky'  rthowi-d  that  iboy  o<!cupiod  the  lymphauc  cbannetn  mid 
spread  alonj;  them  (hencf  tbe  name — infet-tive  capillary  lymphnngilis). 
Crth  produced  typical  erysipelas  in  a  rabbit  by  subcutaneous  injection 
of  tbe  Buid  fmm  an  cry&i[>elatous  bidlu;  with  aKlcnia  Huid  from  this 
animal  he  successfully  trtoculated  another;  the  fluid  and  iiCfefTteil  ^kin 
contained  cocci  in  large  numbers.  Orth  imltivatrtl  the  fungus,  and 
produced  cry8i])ela8  by  injecting  it.  Koch*  figni-e^l  streptococci  in 
tbe  fikiu-lympbaticf".  and  w;uj  .iware  of  their  constant  presence  here. 
in  1881.  FfUlciseti^  iiidc)K-ndcrklly  iounil  nuuiemua  c^>cui  \x\  diaiua 
TOiiHtantly  pn-nent  in  bits  of  skin  exeiiHf)!  frotn  the  gprpadhttf  edge  of 
an  eryHipelas  rasb ;  ihey  lay  in  the-  fj/uif>hiifii-».  chiefly  of  tbe  ««/)«•»•- 
ficinl  part  of  the  coriiim,  antl  in  the  subcutaneous  fatty  ti-ssuo,  never 
in  bluod-vcsacU.  They  hod  e.Yeilc<l  round-cclk-d  inllllralion  about 
them.  The  cocci  were  cultivuted  u{ion  gelatin  through  fourteen  gen- 
enitions  in  two  nionihs;  eight  outjtl'  nitie  rabbiitt  now  inoculated  ttuf- 
fere<i  from  the  diseii.se:  six  out  of  seven  inorulation.n  upon  man  were 
equally  successful.  The  incubation  vtsu*  fifteen  to  sixty  hours;  tlu-n 
fdlbiwud  ng<jrs.  lever,  and  ty)iieal  nii^h.  The  diats^o  wa^  severe  iu 
two  cases.  Immunity,  if  conferreil  at  all,  la.st.s  less  than  two  monlJia: 
3  percent,  solution  of  carbolic  acid,  1  per  cent,  of  percbloridc  of 
mercury,  mopped  tbe  gn)wth  of  the  fiingu8. 

Fehleisen  stated  that  tbe  Streptocoi-inis  erysipelatis  presented  ditt- 
tiiict  chough  slight  diffet'cnciw  fnmi  the  trtlreptococeus  pyogenes,  utid 

'  WrcA.  Jrrf..  vnl.  I«.  p.418. 

*Mlah.  n.  d.  KinigL  GntmiiiirHmmL,  vol.  i.  1881. 

*i>.  AStMoi/u!  da  KffpiptU. 


THK   VEUETARLK  PARAHtTES 


that  it  never  cauMvl  »uf»purution.  ii1ise(>!ui  with  iTTsipeliu  being  Ane  m] 
a  mit<-fl  ififpclinn.     The  majfiritv  Dfrorrni  writers  iifM>ti  the  <|iir<«ti<>ti. 
inclii-liti;;  nmoh;:  llinii  tiieii  uf  niiK-li  i-XfR'rirnce.  linvi-  failvil  lo  ilrtrft , 
morpliolor^iml  rtr   pliyinologicn]  differeucoi.  siiil   many  arc  ihervfon^J 
inclittfil  in  tliink   ihiii  tk<>  iwi»  nrpmiKtrw  are  iflcntintl.  anil  that  ib«*i 
point  of  inm'ulalioii.  atl«rnuution  of  tIip  vjriui.  Hti<l  Mn-li^likf  (Hmdiliirrw  ' 
munt  Holcrmii)<>  Hhetlit-r  eryi>i|M>lHM  nr  <liiru6e  MiiKt-iitnru-'iuo  itnppura* 
tiuii  nball  uccur  in  any  given  case.     The  clinical  itifltrt-nem  biriwi-en< 
the  two  di<i««.scif  would  eocm  in  narrant  btwiiniiiih  in  utvfptin^  tin* 
xxev  iinlil  it  lias  Ixx'n  proveit  tbal  S.  erysifwlmi^  {i.  >-.  inkni   fmni  a 
caae  of  undoubiMl  cry!«i|M;lAs)  eauseji  difTuw-  Mippuraiian.  atiil.  nn  flu* 
oilier  bnnJ.  ihal  S.  pvo^euf^  from  an  iirntr  nliFC«»  pvc*  rip*-  l"  mt- , 
Hipt'luH.      No  L-aw  of  iTytiijH'biM  from  in*M-u)atiun  of  a  wound  mlli  pu»i 
conuining  streptococci  aceiDB  lo  have  been  recorded,  but   Kfnr-nbarb 
aau  n  di>n»o  inflammatory  niawt  (pru-ticnily  a  "boil")  develop  round 
the  opening  into  an  (nii]<yt>uia  containing   StreptiH-oeriLi  pyojrfDn.      h 

OoDon'hcBa.  —  Neit«wr    in    1H78    dRH-hbed    a    lar^ce    iuirn>rocca*f 
(.HtaphyloetHTUS  gnnorrhrufe.  gouoeiH-eU!*.  Fig.  1H7.  j)  f>M>ultar  to  tfaw 
diHt^Lto.  hy  "farptit"or  fliiltentnp*  on    tin*  .«itrf»tvs  of  «Yrtiem-t   fin>w 
knowi)    l<>  (Hxiir    in  other    rapKlly-mulliplyin^:   coo-i),    di>>rtnjnM"lH'4| . 
nt>m  ordinary  cocci  by  it«  f(ixi\  by  the  eqiiidi^tanre.  about  n|iuU  uil 
the  diamelrrof  a  i-occuh,  Wlwtvn  ihe  imiividiiiils  in  thf  cninpt*.  and  bri 
tlieir  oi,TiiiTfiKT  ui^n  the  j^iirfnt'*"*  of.  And   in.  ii-lls — itircly  f r»-r ;  :iu<l| 
he  ut*ed  it  a»  a  inetui*'  of  tliaKnoMiiig  gonurrluenl  diM-bnrgv^  frutn  ibf 
uretlira.  eye,  ule.      Tlie  fi\\\^  iff  ihi*  N>|innilH>n  >»{  tbt-  riwci  i»  oKrIlingj 
of  their  i-n|isiili;H  (Or  ttary).     Tbi-  nuudiiT  nf  i-elU  aflivlitl  it  always 
rtiatividy  nmall,  and  vririm  in  differeni  raaesi.     The  eoecus  i«  enlti- 
ratrd  with  iniK-h  difTiriilty.     Nei«iu,-r  fuiU-tl.  but  eulture  is  Miid  to  Imvir  fl 
been  auwcwfuUy  varriwl  out  by  RiH-khardl.'      He  iiijeeled  a  fourth  " 
rullivation  into  ibe  urctbni  of  a  piMirml   inralylir  nod  pn>ilueed 
(lonilent  diHchkrge.     Tbr  man  died  of  pneutnonin  icn  davH  later,  anil 
an  eXHtntnation  of  thr  un>lbni  b*i|  Itoekhiirdt  to  bflit<%f  thai  tbi*  cuecij 
probablv  past*  tbmu;{b  tbt*  vpitbvliuin  into  (be  lrnipl)ulii>  of  tbr  fof<aa1 
naviciduriA,  where  they  rxeile  lively  inflnniination.     They  enter  inia 
white  corpuHek«.  nnd  p«Lw  vilb  tbrm  into  b|ooH-vnB«eb.  wherr  th^ 
die;   or  they  coini>  iiway  in  the  pus. 

Bince  then  HauMmnnn  h»*  cnltivatetl  the  gonococrua  from  goo*J 
•in^nral  eonjuoelivitts.  anil    Humm,'  whofe  work    ni  the  br«t  na  IheJ 
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subjn:!.  froDi  t[\e  uretbra.  Uiiuiiu  siici-eeiU-d  in  riiltivRtiiLg  only  ujKjn 
Mlitliiipil  l)l<ii>iI-pH;niiu :  lie  iiiuciilivU^il  a  sccoik!  iieiiI  il  twrnlietb  culture 
upon  tlie  fenuilc  iii'vlliru.  causing  tvpical  goiiorrlicni  in  each  case. 

With  regai'l  to  i.'Miiiplit.-ii.tioiis :  tin;  nwurreiiet'  ol'  )«iip|Hiriitivc  Iviiiph- 
sdeiiitis  (buUo).  which  i>  utm^nal  in  ^inorrluca.  'i»  siiid  to  be  due  to 
infection  ol"  tlic  ;;ltmil  t>v  ni<iiti:iry  pyogt'iiir  orgaiimnih,  lire  nivllini  in 
these  casos  hi-ing  the  scat  of  :i  niixc^l  infoctinn.  Tlif  •ronococtiis 
injected  into  8ubcutaufou!t  (issue  does  nof  cHtiw  Huppni-ntion.  hut 
disappeni'^  in  twenty-fuur  to  thirty-six   hours. 

The  L'viih'iKT  «ji  I"  the  jircscnt'v  of  the  ^ronmwciMis  in  joiiiia,  the 
seal.-*  of  iionorrhfTftl  arthritis,  m  contnulicton' :  perhaps  aiuhritin  iitso 
ie  tlie  result  of  a  mixe<l  infection,  but  \sv  may  note  that  it  in  (|uitc 
uiinsua)  for  ponorrlnrul  joinift  lo  suppunMv. 

Tin-  ;^onococcn8  is  inenpable  of  iinilliplyiaf;  external  to  the  body, 
except  umler  the  very  Hpet-ial  coixhtionH  of  a  culture.  I  la  rc8i«tiii}» 
[M>wer  i.H  fccbk-  and  it  soon  periahe.-*.  Otherwise,  considering  the 
grwit  frenucniiy  of  the  disetuie,  infecliou  in  any  manner  than  by 
cODtsct  would  Hurely  HonietimeH  arise. 

Pneumonia. — Klchw  dcMcnlniI  a  inii-rococcus  as  present  in  pneu- 
monia,'and  MU8  Lonfimi(Hl  by  Koth^and  Frie«llandcr,' who  demon. 
Btrated  the  atuiont  coDStaut  presence  of  the  orgftniMnia  in  great  nuro* 
ber»  in  ihu  early  stages,  not  only  in  the  i-xndation.  bin  nUo  in  llie 
lymphatics  of  the  Inn^'  and  in  the  Ihiiil  of  any  pIciinM'  ur  )K'riL-m-ilitift 
«hich  may  be  present.  Thtme  fiuiiU.  \iv  Mtyx.  imiy  be  lurbid  from 
tlie  organisniH,  which  are  far  mor*'  numerouH  (lian  leucocytes.  The 
oocei  are  oval  or  fhorlly  rod'sha]K>U :  they  an*  eontiiinfl  in  oval  or 
eJllpticnl  LUpsiiU!;^  will)  rounded  cmLs.  Two.  four,  or  even  more  cocci 
ina}*  he  fnuinl  in  thcjte  cnpulcH;  KometiineH  a  raftHidc  uilh  one  or  two 
dear  spots  in  it  or  homogeneous  is  found  I  cocci  probably  dead).  The 
eapKulc  iit  sc-hlom  lfA<i  brond  than  the  i-occus,  and  may  U-  two  lo  four 
tiujcs  as  brt>»d.  It  i«  disaolvetl  by  alkalies  and  vr&ter.  contructed  by 
acetic  acid  (like  mucin),  h  pre-sem  only  in  the  lun^i.  iK'in-;  warcely 
or  not  ui  all  developed  in  ciilttire-'<.  and  is  In-st  suiined  in  cover-glnM 
pivparaiions  by  two  to  three  minuics  in  a  solution  of  jtentiaii  violet 
in  aniline-water  fnllnwed    by  alcohol  for  haH"  a  minute. 

Friedliin<k-r'   latiT  Mlated   tliat    he   had    cidtivat«il    the   coccun   in 
hloud-i^eruniand  gelatinized  meat  infusion  and  on  potato.     Introduced 

1  Artk.  /.  Erp.  Pats,.  W.  *  .VUlh.  n  rf. ».  rr«nrw/A..  1881. 

»  Vovk.  ArtS^  vol.  Ixxxvii. 

*  ForltekrtUe  <J-  AM.,  tnui»tui«(l  in  ^fiero^parxuUra  in  liimtut,  Nw  HyA.  Hon. 
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by  needle- puncture  into  the  two  former  substrata,  the  growth  takes 
tlie  very  characteristic  form  of  a  round-headed  nail  ;  on  the  latter 
ground  it  forms  grayish  drops.  Diffused  in  distilled  water  and 
injected  into  the  lung  and  pleura  uf  rulibite,  they  produced  no  effet-ts : 
but  thirty-two  mice  died  without  exception,  and  generally  in  eighieeii 
to  twenty  hours.  The  lungs  were  very  red  and  almost  universjilly 
8olid,  and  the  spleen  was  onlargetl ;  both  organs  contained  the  cha- 
racteristic cocci,  which  were  present  in  considerable  numher>>  in  ihf 
blood  and  in  ononuous  numbers  in  fluid  which  occupieil  the  pleura. 
Guinea-pigs  were  more  refractorv  to  the  ])oison.  und  nnlv  one  *Ut}z  of 
five  suffcre<i. 

Inhalation-experiments  were  made  by  spraying  water  chargetl  with 
cocci  for  five  minutes  into  the  cages  of  mice  :  three  of  ten  develope«l 
pneumonia.     The  effect  of  chili  was  not  excluded. 

Baunigarten '  is  strongly  of  opinion  thtit  this  parasite  has  no  pneu- 
monia-exciting action  in  man,  but  that  it  enters  the  pneumonic  |>at('li 
from  the  upper  air-tubes  or  pharynx  and  niiiltipiies  in  the  inflamed 
tissue.  For  it  seems  that  apparently  identical  "capsule  cwei ""  are 
not  uncommonly  to  be  met  with  in  pus,  the  ejiithelinm  of  the  month, 
sputum,  or  the  secretion  in  nu-sid  catarrh  in  otherwise  liealthv  men  : 
even  the  bacillus  of  rhinoscleroma  is  only  with  difficulty  clistingnis-hcd 
fi-oui  these  anil  from  Friedliinder's  orgiini(*m.  Morpliohtgirally  ;nid 
in  cultures  the  two  latter  are  very  simihtr,  an<l  their  effects  upon  >ini- 
ilar  animals  differ  only  in  degree.  Tot*  much  stress  must  not  fir  laid 
u\wu  even  such  close  resemblance  sis  this.  A  more  serious*  oiijeetirin 
lies  in  the  fact  that  observers  so  liighly  rjuulificd  for  the  wurk  as 
Wfichselbauni  have  not  been  able  to  di-nioustrate  this  orgnnisni  with 
the  constmicv  of  whieh  Friedliinder  S|Mtlvi'.  and.  as  the  only  organism 
present,  it  exists,  according  to  Wcit-hsi'Ibaum.  in  only  5.'>  per  t-ent.  uf 
the  cases.  For  these  Weichselbaiitn  would  retain  it  as  the  ciuise:  but 
Baiimgarten  v^-ry  rightly  argues  that  a  disease  of  sueh  spe<'ifie  eha- 
nictcr  as  pneunionin  is  likely  tn  be  <lue  to  a  single  ci|ually  spii-itic 
panisite  (not.  like  sii|tpunitioM.  to  several),  and  he  believes  that  in 
Weiflisi'llijiuiii's  luethixl  tin-  truly  s|jcrilic  organisms  might  have  lnvn 
missed  or  hiivc  died  out.  The  strongest  objii'linii.  howevi-r,  ^iiiu.-  ii» 
lie  that  Frietliiinder  regarded  his  riKTUs  as  retaining  the  aniline  -tain 
wlifd  tifaleil  with  (inim's  iodim*  snlutiim.  whereas  the  cihtu-*  wliich 
he  <'iiIlivatod  is  deeolorized  by  this  treatment,  mid  the  coitus  whii-h 
remained  stained  in  secliuns  of  pneiniinnic  lung  pre|>are<l  acconling  to 

■  n.  2,  p.  -M. 


THE  VEGETABLE  PAItAStTES. 


499 


method  vrvrc  uoi  ibu  coc-ui  Prieillund(-r  cultivated,  litit  went 
those  Huli!ic'qii(.>nl.ly  d«iiinnHtmtcd  bj  A.  Friinkcl  and  WcicbnclhauiDt. 
to  the  ilcs<!ri[iti(V[i  nf  wliich  wr-  now  pnss. 

A.  I'^ranlcel — and  later,  Imt  iiidejiontltTitly,  Wticbsclbailin— dvmon- 
strateil  tbe  prtiMence  in  pneuuionic-  lungs  of  anotlier  orgiini!>tn — pneu- 
mo Ilia-coccus  or  Diplococcus  pneumonice.  Tltix  roiittiytft  in 
culUi]'L>i>  ul' injutid  or  uval  cl'ILs,  utumillv  ici  puii'»,  but  (jOmi  in  chuins 
of  lour  to  teii,  or  even  twenty  to  thirty.  These  longer  chains  ore 
much  strai^liter  than  ihi>8f  of  ordinary  streptococci  (Wcichsclbaum). 
In  the  ti«iut's  thy  microbes  often  bt'conn.'  hincpt-»ha|>cd,  and  their 
poiniL'd  wida  may  lie  tnwani  or  tiway  from  i-iudi  (iihiir.  iiHually  the 
tatter.  Tliese  cocci  buvp  capsules  just  like  Fnetllnnder's,  un^  their 
demons tra lion  mu«r  be  similarly  i'ifect<'d.  Th'\if  Mitiu  th*-  tntiline 
iriatn  whrii  treated  bij  Onivi'is  methml.  Wherea:-  Frivdltinder's  ewciw 
can  b«  readily  cultivated  on  ;<€lntin.  Frtinkcl's  is  best  grown  on  ngar 
at  a  tcmpemtiiie  wliith  would  litpudy  pi'lal.in;  the  ^mwth  in  «rtiiiiy 
and  nfit  nail-sliapod.  The  wubstratmu  tiiti!<l  hv  kept  slightly  alkaline 
or  growth  cea«e».  Unlcsii  tninsfcrred  daily  from  tube  to  tube,  their 
virulence  dimiuiithexand  stjon  dis!Lppt'»rH  :  toprx.'serve  It  anm'ciwioiml 
inocuhttitin  ujhui  an  anitiud  uiust  be  hud  resort  to.  Cultivation  fur 
one  to  two  days  at  4!2®  C.  rlestroyn  their  virulence;  it  is  weakened  by 
longer  ctilture  ut  slightly  lower  (eni|R-i-atiire8. 

Subcutaneous  inje^;tion^  of  virus  of  full  intensity  into  rabbits,  mice, 
and  guinua-pigx  uiu^e>  iitt  ai;ul4*,  geui-ndly  fatal,  illneas  like  septi- 
(»einia„  with  chumeterititie  po^t-morteiu  appeaninctw:  there  It  no  sign 
of  pneumonia.  Kut  an  attenuated  culture  introduced  hciiefith  the 
akin  dciuA  soiiKitinieii  give  risi-  to  pleun!<y  or  piieiiuioniii.  or  both,  and 
these  resalts  are  usual  after  injection  of  »uch  a  culture  into  the  luugii. 
Then  the  appeaninecj*  usually  very  elnsidy  re.«(Miible  ihrt^K*  in  pneu- 
monia oiid  pleurisy  in  ttmn,  and  the  exuthilion  contains  large  niimbi^m 
of  capstile-cooci.     FericarditiM  also  may  ensne. 

An  altHvk  givcK  immunity,  and  the  iinimal  is  moist  likely  to  sur- 
vive the  illne«iti  euused  by  simple  cuUineous  inoculation  with  the  frenh 
virus.  IniH:idatiori  with  three-  to  four-<Iay-oId  virus,  repeated  at 
inlervals  of  a  week,  ha.s  a  similar  effect. 

liunmgarten  believe*  that  this  enecus  may  be  i-eganled  n»  eonsfiwrftf 
present,  for.  though  Weichselbaiini  fuund  it  in  only  92  per  cent,  of  a 
large  number  of  ca«es,  his  method  of  examination  did  not  render  it 
imponsible  to  misa  this  eoecus;  and  if  it  truly  was  abaent  in  any  raj^'t, 
it  was  most  probably  d<!ad  at  ibe  time  the  cusoa  were  examined,  fur. 
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as  in  cultures,  ro  probably  in  the  body,  the  Diplococcus  piieunioni» 
has  but  a  short  life.  These  cocci  occur  in  sufficient  numbers  to 
account  for  the  symptoms. 

Besitles  being  found  in  pneumonic  lung,  it  has  been  naturally 
enough  found  in  tbc  blood  (sparingly)  and  in  inflammations  arising 
during  the  course  of  pneumonia — pleurisy,  empyema,  mcningiti.^, 
endocurditic  vegetations;  in  the  more  or  less  widespread  oedema  of 
connective  tissue,  which  Weichselbaum  has  ilrawn  attention  to  in 
pneumonia  ;  and  in  the  swollen  spleen.  But  it  apiK'iirs  to  W  an 
occasional  denizen  of  the  mouth,  also  occurring  in  the  saliva  of 
healthy  people.  This  suggests  that  it  is  only  nn  accidental  parasite 
in  pneumonia.  Against  this  view  the  following  points  seem  to  tell : 
its  inconstancy  in  the  mouth ;  its  constant  occurrence  in  pneumonic 
lung,  often  as  the  sole  lienifmstrable  ortf/ntism  ;  its  distribution,  not 
uniform  in  the  inflamed  area,  but  chiefly  at  the  spreading  etlge  and 
in  the  surrounding  (edema  (Weichselbaum).  The  probability  of  its 
being  the  cause  of  pneumonia  would,  of  course,  be  enonnously 
strengthened  if  we  could  say  that  when  introduced  into  certain  ani- 
mals it  invariably  intluced  this  disease,  but  so  far  this  has  not  been 
the  ca.se.  Sometimes  death  occurs  before  there  has  been  time  for 
lornlization  iu  the  lung.  Salvioli  says  that  he  succctnied  in  imlucing 
lobar  pneumonia  in  guinea-pigs  by  intnitnicheal  injectinii  <if  pucu- 
inoiiic  exudation  containing  these  cocci,  but  Faticiii  failed  with  rab- 
bits. Fiirtlier  experiiueiits  of  this  kind  are  re<|uireil.  for  there  is 
every  reason  to  believe  that  in  man  infection  <K"curs  through  the 
lung.  This  is  the  case,  as  it  at  present  stands,  fur  Kmiiker.-*  pneu- 
mocorrus. 

(Jthcr  organisms  have  been  described  as  the  causes  of  imt'iMiinnia, 
but  tlifir  claims  are  not  such  as  to  Justify  a  description  of  them.  We 
may  just  mention  that  when  pneumonia  runs  on  to  suppuration  and 
gangrene,  these  eoui])Ii<'ations  seem  to  be  due  to  a  secondary  infection 
bv  tiie  Staphvlococcus  pyogenes  aureus  or  Streptococcus  pyogenes. 

Measles. — Tli  is  disease  lias  been  given  liy  inoculation  of  the  healthy 
with  the  blood  of  tlie  sick.  Orgiinisiiis  have  been  found  in  the  breath. 
in  tlie  bhrnd,  and  in  the  skin,  lungs,  and  liver.  They  are  large,  highly 
refnicting.  nmnd  or  fusiform  bodies,  which  remain  unstained  by  car- 
mine.' 

Keating-  says  that  he  examined  two  series,  each  of  eight  cases,  and 

'  ItniiilwiMx)  und  VocliiT.  Bril.  .tM.  Joui-n..  vol.  i.  p.  "7,  1882. 
>mi.  Med.  r,mf».  nil.  N...  :1H4,  1882. 
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found  a  special  coccu.s  constantly  present  in  the  papules ;  it  was  dem- 
onstrable in  the  blood  in  severe  casen  only.  Here  it  either  occupied 
the  interior  of  leucocytes  or  performed  swirling  movements  round 
thera.     The  prognosis  is  bad  if  cocci  are  seen  in  the  blood. 

Cornil  and  Babes'  found  numerous  diplococci  in  the  interstitial 
tissue  and  vessels  of  the  affected  parts  of  the  lungs  of  children  dying 
with  broncho-pneumonia.  From  the  blood  taken  from  papules  a  strep- 
tococcus was  cultivated,  many  of  the  links  of  which  resembled  the 
diplococci  above  mentioned.  Inoculated  upon  the  skin  of  guinea-pigs, 
they  caused  redness  of  skin,  conjunctivitis,  and  fever. 

Vaocinis. — Chauvcau  and  Burdon  Sanderson  showeil  by  subsi- 
dence, filtration,  and  diffusion  e-xperiracnts  that  the  virus  of  vaccine 
"Was  particulate.  Godlee  and  many  continental  workers  have  eulti- 
"vated  cocci  from  the  fluid,  some  of  the  cultivations  failing  to  induce 
"Vaccinia,  whilst  others  succeeded.  Rut  the  cause  of  their  success 
eeems  to  have  been,  not  the  cultivated  cocci,  but  the  vaccine  virus, 
"which  they  had  neither  discovered  nor  .'fucceeded  in  eliminating. 
Koch  and  Feiler  failed  to  cultivate  from  vaccine-lymph  any  genu 
capable  of  causing  vaccinia. 

Opinions  still  differ  as  to  whether  eowpox  is,  or  is  not,  the  result 
of  inoculation  upon  the  cow  of  the  smallpo-x  poison. 

Cerebro-spinal  Meningitis  (epidemic).  —  Marchiafava  and  Celli 
found  cocci  constantly  in  the  exudation,  generally  as  diplococci :  pro)»- 
ably  smaller  than  gonorrhoeal  organisms.  They  are  not  present  in 
the  organs  generally,  but  are  found  in  groups  in  the  pia  mater. 

Micrococci  have  been  described  also  in  Typhus*  (actively -moving, 
dumbbell  cocci  in  blood  in  all  [twelve]  cases,  and  plugs  of  them  prob- 
ably in  lymphatics  in  each  of  six  hearts  examined).  Variola,  Acute 
Yellow  Atrophy  of  the  liver  (early  stage).  Whooping'  Couffh,  Dys- 
entery, and  many  other  diseases,  but  the  evidence  in  favor  of  their 
causal  relationship  to  the  respective  diseases  is  not  suflicient  to  justify 
a  description  of  them  here.  We  may  end  the  account  of  the  patho- 
genic cocci  by  noting — on  account  of  its  historical  and  et-onomic 
importance — that  Pasteur  very  early  proved  that  a  fatal  disease  of 
silkwonns,  pebrine,  is  due  to  the  action  of  a  micrococcus  (il.  bom- 
bycis).     The  disease  is  hereditary,  and  the  coccus  is  found  iVt  the  eggs. 

II.  Gtonus  Sarcina  (fJoodsir). — A  micrococcus  which  divides  in 
three  diameters  at  right  angles  to  each  other  is  often  found  in  vomit 

'  Les  Bncttrws.  p.  «21,  2d  ed. 

»F.  W.  Mott,  BriL  Mfd.  Journ.,  vol.  ii.,  1883,  p.  1059. 
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from  stomachs  dilated  from  pyloric  obstruction,  in  casca  of  dyi»p<'iisia 
from  clironic  catarrh  (Sarcina  ventriculi),  in  the  bronchi  and  diffier 
parts  of  the  lungs  in  chronic  iiiHammatory  diHeawti,  and  in  the  urine 
(8.  urinuc) ;  it  han  been  seen  also  in  ubsces.tps  and  in  blood.  Sinj^le 
cocci  may  be  seen,  but  the  majority  form  cubical  frroupM  of  four  ()r 
some  multiple  of  four  (Fig  lti7,J.  S.  ventriculi  i«  larger  than  S. 
urin«e  or  than  the  fungus  of  this  shape  occurring  in  the  lungs.  The 
presence  of  sarcina  in  the  stomach  does  not  cause  it  to  appear  in  the 
urine  or  elsewhere.  It  is  extremely  difficult  to  get  rid  of  the  fungun 
when  once  established.  The  nature  of  the  decora jjoaition  to  whirh  it 
gives  rise  is  unknown.      All  attempts  to  cultivate  it  have  failed. 

Order  2. — MICBOBACTEBIA — one  genus.  Bacterium  (the 
name  "  bacteria  "  has  unfortunately  been  applied  to  the  whole  class). 
An  endeavor  was  made  to  limit  this  name  to  cylindrical  or  oval  cclla 
of  which  the  length  was  not  more  than  twice  the  breadth,  but  a»  all 
rod  fonus  vary  in  length  the  distinction  is  unimixirtaut.  These  shorter 
rotis  are  said  to  multiply  by  transverse  division,  are  freijuently  seen 
in  pairs  and  in  zoogloca-masses,  with  much  intercellular  subsUince. 
but  never  in  long  chains.  In  cross-section  the  zoogloca-masses  look 
like  coccus-colonies,  but  rods  may  be  seen  at  the  edge.  Spores  have 
not  been  dcinonstrate<l.  These  fungi  may  be  actively  mobile  <ir 
mot  ionless. 

Pigment-fonning'. — B.  synxanthum  occurs  in  yellow  milk,  the 
coloring-matter  being  soluble  in  water;  B.  scruginosum  in  greenish- 
blue  pus. 

Fermentative. — B.  termo  (Fig.  Ifi7,  j)  is  the  mi>st  inifNinant 
s[>ecies.  being  ap|)arently  n  cause  of  putrefaction  (Cohn).  It  is  cvlin* 
drieal.  with  rounded  ends.  l-'2ft  long,  often  in  pairs,  and  lias  a  trem- 
bling movement.  It  is  non-pathogenic,  being  unable  t^»  exist  in  liv- 
ing tis.<ues:  part  of  its  action  is  due  to  the  formation  of  unorganizetl 
feniicnts. 

B.  lineohi.  like,  but  much  larger  than.  B.  teniio.  often  occurring 
with  it.   but  also  in  fluids  free  fmni  putiefiiction. 

li.  lactis.   the  «'anse  of  lactic  fermentation  of  milk  (Lister). 

Pathogenic. — A  motionless  hacteriiiui  of  small  size,  liglitly  cou- 
strictc'I  in  the  <'('iitre.  has  iieen  .•<liown  by  I'ltsteiir  to  be  the  cause  of 
tlif  disca-'e  known  as  "chicken  choleni,"  though  no  symptom  siiggest.>i 
:i  rt's<-inlilaiii-e  to  cliolrni.  That  PiLsleiir  early  succcedeil  in  attenua- 
ting the  virulence  of  this  organism  and  in  conferring  imnmnily  fn)m 


THE   VEGETABLE  PABAS1TI':S.  fi03 

chicken  cholera  by  vaccinating  fowl  with  the  attenuated  virus  has 
already  (p.  486)  been  mentioned. 

Order  3.— DBSMOBACTERIA.— Rods  of  which  the  length  is 
more  than  twice  the  breadth,  and  generally  considerably  more,  so 
that  these  fiingi  are  alcndcr.  They  multiply  by  transverse  division, 
tnd  often  grow  into  long,  jointed,  but  unbranched  filaments,  not  con- 
stricted at  the  joints.  Formation  of  spores  has  been  detected  in  some 
species.  Swarms  of  bacilli  are  common,  but  they  are  rarely  imbedded 
in  zoogloca.  There  are  two  genera — BacilluB,  rods  straight ;  Vibrio, 
rwJ.s  curved. 

Pierment-forminff. — B.  syncyanum  occurs  in  blue  milk. 

Fermentative. — B.  subtilis,  found  in  hay-infusions  and  many 
other  organic  substances.  Very  delicate,  actively  moving  rods,  hav- 
ing a  cilium  attached  at  each  end.  When  nourishment  fails  they 
become  motionless,  and  bright  oval  spores  form  in  their  interior.  It 
K  an  aerobious  fungus. 

B.  butyricus,  the  cause  of  butyric  fermentation.  Rods  vary  from 
3~10/j  in  length ;  slender  at  first,  they  become  plumper,  and  the 
shorter  ones  appear  spindle-shaped;  oval  spores  form  in  their  inte- 
rior. The  rods  may  grow  into  long  or  short  chains,  and  in  the  latter 
condition  quite  lose  mobility.     Oxygen  kills  the  bacillus  (Pasteur). 

Pathogenic. — The  Bacilli  of  Tubercle,  Leprosy,  Syphilis,  Glan- 
ders, and  Rhinoscleroma  are  described  in  the  sections  devoted  to 
these  subjects. 

Splenic  Fever. — The  B.  anthracis,  found  iir  this  disease,  is  the 

best  known  of  all  the  parasitic  fungi.     Its  life-history  was  worked 

out  by  Koch.'     In  blood  from  the  spleen  of  animals  dead  of  splenic 

fever  are  found  enonnous  numbers  of  rods.  5-20fi  long  by  about  l/i 

broad,  straight,  with  slightly  concave  ends,  and  motionless  (Fig.  167,,). 

In  a  suitable  culture- material  (the  blood  of  the  dead  animal  is  one), 

with  a  plentiful  supply  of  oxygen  and  a.  temperature  between  irt^  and 

42°  C.  (25^-30*'  being  most  favorable),  the  rods  grow  into  very  long 

filaments  (Fig.  167,  j);   in  these,  round,  highly-refnictiug  spores  form 

at  short  and  regular  distances ;   the  filaments  now  break  up  and  tlie 

8{>ores  are  set  free.      Under  favonible  circumstances  these  grow  into 

bacilli.     In  living  animals  long  filaments  and  .«pores  are  never  found, 

the  rods  multiplying  solely  by  division.      The  rods  exist  in  enonnous 

'Cohn'H  Beilrai/e  z.  Biotixjie  if.  Pftaiiien,vf}].  ii.,aii(l  MiUh.  ii.tl.  Kniitrrl.  (jeMiiidfieilf 
n^U,  vol.  i. 
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numbers  in  the  capillaries,  especially  those  of  the  spleen.  luiign.  livi-r. 
kidneys,  and  mucous  membrane  of  the  intestine.  Numberc  k-ave  the 
body  in  the  urine.  fece.s.  and  blood  flowing  from  the  iioh-  and  mouth 
of  the  animal  l>ofore  it  die»  ;  thus,  the  gniHs  \»  i-overed  with  the  fun^i. 
In  bodies  burie<l  at  a  dejith  of  one  meter  oxygen  and  a  suitable  tem- 
perature are  wanting,  so  no  development  of  spores  occurs  and  tin* 
bacilli  fsoon  die.  Pasteur's  belief  that  sjtores  do  develop  under  these 
cin-iimstances  and  are  brought  to  the  surface  by  earth-worms  is  em>- 
neoiis  (Koch).  As  to  the  mode  of  infection :  Pasteur  says  that  the 
mouths  of  animals  are  wounded  by  siliceous  grasses,  and  the  cuts 
inoculated  with  bacilli  or  sjtores — a  viuw  supported  liy  the  frei|Uent 
swelling  of  the  cervical  glands  in  sheep,  but  these  animals  and  man 
are  frcijuentiv  infected  by  insects  which  bite  them  on  the  face.  Kwh 
thinks  the  intestine  is  the  commonest  seat  of  infection :  Klein,  how- 
ever, records  a  case  in  which  one  mouse  ate  most  of  another,  which 
had  (lied  of  splenic  fever,  without  ill  results.  In  wnrm.  marshy  dis- 
tricts the  bacilli  form  s|K)res  plentifully ;  these  are  carriwl  by  flfHwlt 
to  meadows  where  anthrax  may  not  have  occurre4l  previously. 

In  man,  malignant  pustule  is  due  to  inoculation  with  \^.  anthnicis — 
in  England  generally  from  wool  or  hides  brought  from  countries  where 
the  disease  is  endemic.  Some  time  afier  the  npiteanuice  of  the  pm^ 
tule,  as  a  rule,  general  symptoms  iijipenr.  bronchitis  or  diarrlia-a 
being  conmion.  Davics*Colley '  found  numerous  l)acilli  in  serum 
presseil  from  an  exciscil  pustule  and  in  the  sputum,  urine,  feces.  ;ind 
sweat.  The  patient  riH-overed,  but,  though  free  from  sympt<inis,  he 
was  still  eliminating  in  his  urine  a  few  biifilli  a  month  after  exi-ision 
of  the  pustule.  In  .some  cases  there  is  no  sufK-rticlal  lesion.  :iiiil  the 
symptoms  may  be  thos»'  of  acute  septic  iM»i-<oiiinj:  or  chietly  pulmonary 
or  intestinal  (woolsorters'  ^liseasc).  IVrinips  the  predominant  symp- 
toms indicate  thn>ugh  which  mucous  membnine  infection  took  place. 

H.  nntlinicis  is  constantly  present  in  splenic  fever,  and  ultimately 
in  enormous  numbers.  Hlootl  of  ilie  ftctus  of  an  animal  with  .■^picnic 
fever,  which  routains  no  organisms,  docs  not  produce  the  dis<.>ase. 
wliilsl  blood  ciiutainiug  bacilli  capable  of  devcl<)[>U)ent  or  s|K>res 
alwavs  (Iocs  iu  suilal)le  animals.  The  Imcilli  may  be  sepanitetl  by 
tiltriition  and  washed  with  distilled  water,  alcohol,  ctlier.  an<l  then 
dried  :  they  still  cause  splenic  fever.  Pun*  cultivations  nuty  be  nia>le 
throiigli  tiftv  generations  with  the  same  result.  It  never  gives  rise  to 
auv  other  disease.  If  tliis  is  not  j)niof  that  1'.  antliracis  is  the  i'au»f 
'  Pnlh.  .Vrf.  T'l'M.,  iss;{,  |i.  291. 
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of  splenic  fever,  the  belief  that  itch  is  due  to  the  Acarua  acabiei  or 
that  trichinosis  is  due  to  trichinae  mii»t  al80  be  regarded  as  ill- 
founded. 

Malaria. — This  is  regarded  as  the  type  of  miasmatic  diseases.  It 
is  endemic  in  low-lying  places  with  undrained  subsoil — swamps, 
marshes,  and  jungles:  the  altematioD  between  the  day  and  night 
temperature  is  often  very  great.  The  disease  never  becomes  epidemic, 
and  does  not  8prea<l  from  man  to  man  either  directly  or  indirectly. 

Marchiafava  and  Celli  have  endeavored  to  show  that  intmvenous 
injection  of  malarious  blood  gives  ague  to  men  who  have  not  pre- 
viously suffered  ;  but  the  experiment  was  performed  in  a  malarious 
district. 

The  attacks  are  febrile  and  recur  in  early  cases  with  great  accu- 
racy as  to  time  every  day  (quotidian)  or  every  other  day  (tertian), 
the  between-times  being  afebrile  and  the  patient  well :  in  older  cases 
it  may  skip  two  days  (quartan)  and  the  febrile  attacks  become  atyp- 
ical. Acute  atypical  forms  (pemiciosa  and  typho-malaria)  and 
others  in  which  the  rhythm  is  more  complex  are  known.  Once 
affected,  a  patient  may,  after  a  long  period  of  health,  have  another 
attack  without  any  fresh  exposure  in  a  malarious  district,  and  other 
maladies  from  which  he  may  sufi'er  subsetjuent  to  tlie  attack  of  malaria 
are  apt  to  assume  more  or  less  of  a  periodic  type. 

The  cause  of  the  disease  apparently  exists  only  close  to  the  ground 
of  the  district,  for  the  disease  disappears  at  a  quite  moderate  altitude, 
insufficient  to  affect  the  extreme  alternations  of  temperature  which 
Some  have  regarded  as  the  cause  of  the  malady.  The  cause  does  not 
Seem  to  be  carried  by  the  wind  to  any  distance,  nor  by  water. 

Klebs  and  Tommasi  Crudeli '  examined  the  soil,  water,  and  ground- 
air  of  malarial  districts  near  Rome.  They  found  in  the  soil  very 
numerous  mobile,  long-oval  spores  {.9.'}ft  in  greatest  diameter),  which 
On  cultivation  or  on  injection  into  an  animal's  blood  grow  into  threads, 
60—84//  long  by  .6fi  wide,  homogeneous  at  first,  but  later  dividing 
transversely.  Spores  form  in  the  sections,  at  first  parietal,  afterward 
filling  the  whole  interior  (Fig.  167,  9).  They  are  aerobious.  and  grow- 
in  albumen  and  fluids  of  the  body,  but  not  in  water.  Stagnant  water 
of  the  district  did  not  contain  them.  The  air  did,  except  during  the 
seasons  when  malaria  was  not  prevalent;  then  they  were  found  in  the 
soil  only. 

Culture-fluid,  the  filtrates  of  which  had  but  .«light  effect,  excited  in 

'Arch./.  l-:rp.  P<i1h..  jt.  12-J.  v.il.  iti. 
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rabbits  typical,  regularly  intermittent  fi'ver,  with  swelling  of  the 
spleen,  and  in  severe  cases  depof»it  of  black  pigment  in  it  and  in  the 
liver.  Developmental  forms  of  the  bacilli  were  found  in  the  spU-en. 
marrow,  lyniph.  and  blood. 

The  culture-method  employwl  by  Klebs  being  imperfect,  it  wa* 
said  that  he  really  worked  with  a  mixture  of  germi*.  Scbiavuxzi. 
therefore,  obtained  on  a  solid  soil  from  malarious  air  a  pure  culture 
of  the  bacillu.s.  and  confirmed  Kleb»'  results. 

Marchiafava'  a  little  later  found  the  same  spore-bearing  bacilli  in 
the  spleen,  marrow,  blood,  and  lymph  of  patients  dead  of  "  pemi- 
ciosa."  and  showed  that  they  were  fre(|Hently.  but  not  invari»hly. 
present  in  the  blood  of  patients  during  the  cold  stage  of  a  fit :  in  the 
hot  Htuge  no  bacilli  were  present,  but  the  8|K)reH  above  incntionwl  were 
there  in  large  numbers.  CJuinine  caused  the  disappearance  of  these 
ho<lies.  No  organisms  were  present  in  the  remission  stage.  Injec- 
tion of  blood  into  the  trachea  and  jK'ritoneum  of  dogs  faiU><l  to  prmluce 
the  di!wa:4e. 

In  the  blood  of  a  traveller  recently  returned  from  Africa  Dr. 
McMunn  found  typical  B.  malariie  during  the  cold  stage.'  Thii* 
seemed  a  strong  point  in  favor  of  the  etiological  relation  between  ihi<) 
liacilhiH  and  malaria.  But  of  the  many  who  have  since  studied  the 
<li.scuse,  very  few  have  succinnled  in  detecting  the  organisms  of  which 
Marchiafava  gave  such  a  specific  account.  Sternberg*  failed  to  iso- 
late it,  nn<l  expr(>ssod  the  belief  that  Klcbs  hu<l  induced  in  rabbits  a 
scpticicmia.  not  an  intermittent  fever.  Elaborate  atteinptj<  to  obtain 
cultures  from  the  blood  have  been  made,  especially  by  v.  Sehlcn  and 
by  Marchiafava  and  Celli.  without  success,  whereas  Klebs'  bacillus 
grows  enwly  on  nnlinary  media. 

As  the  cause  of  malaria  this  bacillus  has  therefore  given  place  to 
till-  Plasmodium  malariee  or  HEematomonas  malarise,  :i  |h»1v 
morphic,  Hagellate  protozoon  (as  is  belicvcil)  diseovcred  and  almost 
completely  described  by  I-avcniii.  \vorkin;r  in  .\lgiers:*  fiuiud  by 
Man-biafava  and  Cclli  in  patients  in  Home.^  by  Councilman  in 
.Vmi-ii<:i,  and  l>y  many  others.  A  gnod  account  of  the  parasite  from 
original  observatirms  is  ;;ivcn  bv  ( Isler.' 

Mi./,.  /.  Ei)i.  P.fil..,  xiii.  >  lirit.  M.'l.  JoM-n.,  1881.  vol.  ii.  p.  93.i. 

'  .V..f.  li'ir-l  of  Il.'.iUh  Hull..  Wiw-liiiinloii,  IHM. 

*  'I'.iiilr   ilff  Fifvri*   iHililMlrr".   )SSj. 

'  f".l"hrlllf  il.   M,.l  .  Nl*.   14  !lll<l  -^4.   1MS.J. 

*  iiiii.  MtiJ.  J<nini„  l»N7.  vul.  i.  p.  H-'tti. 
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To  see  the  h:ematomonas,  take  a  drop  of  blood  from  a  clean  drj-  fiiifier 
and  get  a  thin  layer  between  a  cover-glass  and  a  slide :  a  one-twelfth 
oil-immersion  should  be  used.  The  following  are  believed  to  be  Its 
principal  forms,  and  they  are  divided  into  those  occurrint/  within  and 
those  external  to  the  red  corpuscles  :  Certain — sometimes  many,  again 
verv  few — red  corpuscles  will  be  seen  to  contain  a  few  or  many  dark 
grains  (pigment)  within  a  finely  granular  or  hyaline  body  {the  pai-a^ 
site).  The  red  corpuscles  so  affected  are  usually  larger,  look  flat,  and 
are  often  pale.  Only  one  amoeboid  body,  as  a  rule,  is  present  in  each 
corpuscle.  But  there  may  be  four.  One  may  occupy  only  a  fourth 
or  practically  the  whole  corpuscle.  The  pigment- grains  frequently 
present  Brownian  movements :  they  alter  their  position  with  regard 
to  each  other,  owing  to  changes  in  the  protoplasm  in  which  they  lie ; 
tliis  performs  alow  amoeboid  movements.  These  bodies  stain  well 
with  fuchsine  or  gentian  violet. 

Less  often  actively  amoeboid  bodies  containing  no  pigment-grains 
are  found  in  normal  or  almost  normal  red  corpuscles  :  they  are  prob- 
ably an  early  stage  of  the  form  last  described. 

Occasionally  solid  bodies,  from  the  size  of  a  coccus  up  to  a  sixth 
of  a  red  corpuscle,  were  seen  apparently  in  a  vacuole  of  varying  form. 
In  one  case  they  were  for  days  very  numerous  and  the  only  abnor- 
mality. They  stained  deeply  with  aniline,  and  were  sometimes  them- 
selves of  a  red-brown  color. 

Free  in  the  blood  were  commonly  found  clear  crescentic  bodies 
with  rounded  ends,  about  twice  as*  long  as  the  diameter  of  a  red  cor- 
puscle, motionless,  containing  a  collection  of  pigment-granules  about 
their  centres.  Changes  in  form  are  e.xceptionallv  seen.  Thev  are  but 
larely  seen  within  either  red  or  white  corpuscles.  One  or  two  only 
may  be  found  in  a  slide  or  six  to  eight  in  every  field. 

Next  and  more  rarely  may  be  seen  round,  finely  granular,  proto- 
plasmic bodies,  rather  than  red  corpuscles,  containing  a  central  rosette 
of  pigment.  These  may  be  contained  in  the  membrane  of  ft  red  cor- 
puscle. Their  protopla.sm  may  be  seen  to  become  segmented,  and  in 
less  than  two  houi-s  to  form  a  number  of  small  spherical  hodies,  each 
with  a  centriil  speck. 

About  as  commonly  Sagellate  organisms  are  found — usually  one  or 
two  in  a  slide.  They  may  be  as  large  as  a  red  corpuscle  or  half  that 
size.  They  arc  round,  oval,  or  pear-shaped,  finely  granular,  and 
always  contain  pigment-granules.  One  to  four  very  nctive  flagella 
are  present.      Free  flagella  are  sometimes  seen. 
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Lastly,  small,  free,  sometimes  amceboul,  pi^nnente*!  lifMlitiw  are  iimi- 
mon  in  some  cases :  the  smaller  are  about  the  size  of  the  pixMluct!*  of 
the  sefrmeiitiition  above  mentioned. 

AH  the  forms  described  as  occurring  ei*|>eciail_v  in  red  eorpust'les 
an-  associatefl  chiefly  with  acuti-  forms,  the  crescents  with  rhrftnir 
eases.  The  segmenting  form  occurrc^l  less  often  than  once  in  ten 
cases,  anil  always  with  the  intracellular  amu'boiil  timu.  The  flagel- 
late organisms  occurred  in  seven  of  seventy  cases,  in  six  chnmic  ami 
one  acute.  The  small,  fi-ee.  pigmented  bodies  seemed  more  abundant 
in  chronic  forms. 

Osier  could  not  satisfy  himself  that  these  fonus  c)f  the  parasite  had 
very  definilc  relation  to  the  ]mn)xysm.  But  (iolgi  states  that  in  the 
intervals  the  ])i^mented  bodies  increase  and  flll  the  corpusi-le.  and 
finiilly  the  pigment  collects  in  the  centre.  Fission  coincides  with  the 
onset  and  coui-se  of  the  paroxysm,  and  the  "  rosette  "  forms  diwipjteHr 
at  its  conclusion.     Osier  is  dis|)osed  to  snjtport  this. 

Quinine  invariably  caused  the  intntcellidar  pigmented  bodies  to  Ay-*- 
appear.  After  a  few  «lays  in  acute  cases  the  corpuscles  wen*  free. 
Ofien  crescents  appearetl  before  the  IiUhmI  liecanie  nonual.  Arsenic 
doi's  ncjt  seem  to  influence  the  pigmented  intracellular  bodies.  The 
crescent  iu  chr<>nic  rases  may  last  long,  the  health  improving  sti>:iilily. 
however. 

As  to  the  riiiiHtanri/  of  the  organism.  Osier  nii.ssed  it  in  eight  out 
of  seventy  cases.  In  ciu-h  of  these  he  thinks  the  failure  accounted  fur 
by  insufliuient  op|H)rtunity  for  observation,  prcvicuis  exhibition  of  <|ui- 
nine.  etc,  lie  expresses  no  opinion  as  to  whether  the  numbers  of  tin- 
panisite.  when  present,  arc  sufficient  to  account  for  the  symptoms. 

The  nature  of  the  panisite  is  disciissol  by  Crookshank.'  He  con- 
siders it  to  be  identical  with  a  hieniato?(Hm  of  the  caqi  and  nnid-fisb. 
with  Lewis"  hiematozoon  of  mis,  and  with  a  panisite  found  by  Sur- 
geiui  (iriftitli  Kvans  in  the  Idood  of  horses,  caiucls.  and  nodes  suffering 
from  Ji  fatiil  fctirile.  periodic  disease  callc<l  «»r/vf/».  It  is  believc<l  thai 
this  parasite  dcstrovs  the  red  corpusilrs  .'ind  consumes  the  pigment. 

The  cxjul  ordci-  Jn  which  ibc  forni'*  above  des<'ribeii  succe^**!  one 
auollicr  in  dcvelopiticnt  is  unkunwn.  The  anxeboid  fonus  have  imt 
been  seen  either  to  I'lUer  or  to  leave  a  red  corpuscle.  n(»r  has  a  ereseeui 
been  s'-i-ii  til  li'iive,  iliougli  it  is  apparently  formed  within  a  cor|>usele. 

The  Ifiiciirvlcs  inav  lie  ill  excess,  coiiimoidy  contain  pigment-gran- 
ules,  oce.'isidiinlly   forms   of  the   pjifnsile. 

'  JiiHru,  III  H'lV-  Micnif.  Sur.,  IKKti. 
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Typhoid. — Klebs  first  described  micro-orj^anisms  in  this  disease.' 
He  and  his  assistants  found  them  without  exception  in  twenty-four 
cases  of  typhoid— constantly  in  the  bowel  and  frequently  in  mesen- 
teric glands,  kidneys,  spleen,  heart,  .laryngeal  cartilages,  in  patches 
of  lobular  pneumonia,  and  in  the  pia  mater  (one  case  with  severe 
cerebral  symptoms).  The  organism  was  a  short  rod  which  grew  into 
long,  narrow,  unbranched  filaments,  of  which  the  diameter  increased 
as  spore-formation  took  place.  Klebs  cultivated  the  organism  on  gel- 
atin, but  it  is  uncertain  whether  his  cultures  were  pure.  He  also  inocu- 
lated rabbits  from  the  cultures,  and  in  one  case  some  swelling  of  Pey- 
er's  patches  was  found  post-niorteni. 

A  few  months  later  Eberth^  described  bacUli  with  rounded  ends  as 
existing  in  the  intestinal  lesions,  mesenteric  glands,  and  spleen.  He 
said  that  they  stained  badly  with  aniline  dyes  and  worked  with 
unstained  specimens  clarified  by  an  alkali.  He  was  thus  able  to  dis- 
cover the  bacilli  in  eighteen  out  of  forty  cases.  He  believed  them  to 
be  the  same  as  Klebs  described,  but  regarded  the  filaments,  of  which 
the  latter  author  spoke,  as  secondary.  Eberth  stated  that  the  num- 
ber of  bacilli  diminished  with  the  duration  of  the  case. 

Koch"  bad  already  photographed  similar  bacilli  at  the  time  Eberth 
published.  He  found  that  they  stained  well  with  Bismarck  brown, 
and  had  demonstrated  their  presence  in  half  the  cases  examined  by 
liim. 

W.  Meyer*  took  for  examination  only  recently-swollen  patches  and 
follicles.  He  failed  to  stain  the  bacilli,  but  found  them  in  sixteen 
out  of  twenty  cases. 

All  the  above  observers  ma<le  control -observations  on  other  cases, 
such  as  tubercular  ulceration  of  the  intestine,  but  they  never  found 
the  typhoid  bacillus  in  diseases  other  than  typhoid.  They  sometimes 
found  cocci  in  the  intestine  and  glands,  and  regarded  thera  as  second- 
ary ;  but  by  others,  as  Leitzerich."  they  have  been  considered  as  the 
organism  of  the  disease. 

Coats  and  Crooke'  each  found  the  bacilli  of  Eberth  and  Koch  in 
mesenteric  glands. 

A  very  important  paper  by  Gaff  ky.  one  of  Koch's  assistants,  next 

^Arek.f.  Erp.  Path.,  vol.  xii.  p.  231. 

'  Virch.  Arth.,  vol.  ixxx,  p.  ."iS,  and  vol.  Ixicxiii.  p.  486. 

*Mitlk.  a.  d.  k.  OfmndheUmmte,  vol.  i.,  1881. 

'  Unterit.  u.  d.  BarilU  d.  Ahdomiiudlyphw.  tnaug.  Diss.,  Berlin,  1881. 

•  Arch./.  Exp.  Path.,  vol.  ix.  *Brit.  Med.  Journ.,  1882,  March  18  and  July  1. 
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appeared.'  He  starts  with  the  observation  that  the  bacilli  have  been 
found  in  onlj  half  the  cases  examined.  They  must  tht'refure  have 
either  disappeared  before  the  disease  which  they  ciiummI  had  run  ita 
course,  or  tliey  were  present,  but  not  found.  The  latter  seemed  prob- 
able, a»  they  had  been  demonstrated  late  in  ttome  cases  and  niisiicd  at 
early  stages  in  others.  He  points  out  that  in  typhoid  the  bacilli  are 
nr)t  scattered  everywhere,  but  are  always  in  foci,  and  therefore  more 
difficult  to  find,  and  that  but  little  of  an  or^n  ha.t  been  examined. 
even  after  one  hundred  scctitms  have  been  carefully  looked  through. 

(lafFky  himself  investigated  twenty-eight  ca.ses.  and  in  twenty-six 
demonstrated  the  presence  of  bacilli  in  parts  other  than  the  intestine, 
pucli  as  the  mesenteric  glands,  spleen,  liver,  kidney.  In  the  other 
two  eases  the  bacilli  were  found  in  a  recently-swolien  solitary  follicle 
of  one.  and  the  other  <lied  at  the  end  of  the  fourth  week  of  perforative 
peritonitis,  and  the  inte.stines  showed  only  healing  ulcers. 

In  one  case,  which  Gaffky  does  not  include  in  his  list,  although  it 
had  been  iliagnosed  as  typhoid  both  during  life  and  jwst-mortem. 
immense  numbers  of  cocci  were  found  in  the  organs,  and  it  was  impo5*- 
sihle  to  distinguish  the  typhoid  bacilli.  (lafTky  throws  out  the  sugges- 
tion that  there  may  be  a  disease  elinically  like  typhoid  due  to  invasion 
of  the  intestine  by  cocci. 

The  bacilli  were  more  numerous  the  earlier  the  case.  If  many  are 
found  in  old  cases,  it  is  probable  that  »  relapse  has  (K'ciirre<l. 

The  process  emploved  to  demonstrate  the  biicilli  was  to  hanlen 
])ieces  of  fn-sh  organs  in  alcohol,  and  to  place  sections  cut  fnitn  them 
in  methylene  bine  for  twcnty-foiir  hours.  Tbu  solution  is  made  by 
adding  a  siiHinitctl  alc»»hfilic  solution  of  tiie  blue  to  water  until  the  lat- 
ter cannot  be  seen  through.  The  sections  are  clarified  and  iiKinnled 
in  the  ordinary  way.  Blue  sections  lose  tlieir  color  rather  ((uickly ; 
thiise  stainc<l  with  Bismarck  brown  are  better  for  preservation.  It  is 
in()st  im|H>rtant  that  the  organs  should  be  fresh,  for  the  bacilli  an-  ilif- 
ficidt  to  distinguish  in  sections  from  pntrcfiictivc  organisms. 

The  bacilli  are  llnis  described  (Fig.  ll»7.  J  :  They  are  three  limes 
as  long  as  iiroad.  and  their  length  eijuiils  nne-thinl  the  tliauietcr  of  n 
red  lilood-corpuscle.  Tlieir  i-nds  are  distinctly  muntliil.  Sj»on>s  an> 
imt  uncnnimonly  seen — round,  reaching  right  across  the  breadth  of 
ihe  ntds.  tind  lying  at  their  ends.  The  tyj)lioid  bacilli  are  more  or 
le**  actively  nioliile.  They  d(t  not  stain  so  intensely  as  other  fonns. 
and  -Dinetimes  tliev  do  not  slain  uuiforndy  ;  round  s]Kits  not  extending 
'  Jjmh.  a.  r/.  t.  (irmnilh.ii»imlf.  vul.  ii.  p.  372,  1884. 
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across  the  rods,  and  therefore  not  spores,  being  left  pale.    The  typhoid 
bacilli  do  not  stain  like  tubercle-bacilli  {p.  526). 

Thirteen  cultures  were  made  from  spleens,  and  eleven  were  pure 
from  the  first;  peptonized  meat>broth  stiffened  with  gelatin  was  the 
soil  used.  It  was  spread  in  thin  layera  upon  slides,  and  these  were 
inoculated  in  streaks  and  kept  moist  under  a  glass  bell.  In  twenty- 
four  hours  incroasing  cloudiness  could  be  seen  confined  to  the  lines 
and  not  causing  liquefaction  of  the  soil :  it  was  due  to  roundish, 
Blightly  granular,  yellow-brown  colonies.  A  little  mixed  with  steril- 
ized water  examined  with  a  one-twelfth  oil-immersion  showed  the  col- 
onies to  consist  of  one  form  of  bacillus  only,  like,  but  rather  larger 
than,  that  in  the  spleen  whence  culture  was  started.  They  were  three 
to  four  times  as  long  as  wide;  apparently  the  soil  suited  them  better, 
80  they  grew  more  strongly,  as  they  did  also  on  potiitoes ;  whilst  in 
blood-serum  they  remained  of  the  same  size  as  in  the  body.  Spores 
form  at  the  ends  of  the  rods  in  three  to  four  days  at  30"— 42"  C,  more 
slowly  at  20°  C,  and  not  at  all  below  this  point.  In  smaller  number 
than  the  rods  jointed  threads  also  forme<i.  The  cultures  reached  their 
height  in  four  to  eight  days,  and  then  remained  stationary.  The  mode 
of  growth  in  both  gelatin  and  potato  was  charaf  teriatic.  Cultivation 
Was  continued  on  the  gelatin  in  ten  cases  for  more  than  a  year  with- 
out any  change  occurring  in  the  organism. 

In  two  cases  putrefaction  had  begun  in  the  spleens  used,  and  other 
organisms,  cocci  and  bacilli,  liquefying  the  gelatin,  also  grew ;  but  in 
this  solid  culture-ground  it  was  so  ea.sy  to  select  typhoid  bacillus- 
colonies  that  the  second  culture  was  quite  pure. 

In  one  case  in  which  a  culture  from  the  spleen  succeeded  no  bacilli 
*ere  found  in  cover-glass  specimens  nor  in  sections  until  over  one 
hundred  had  been  examined.  The  method  of  culture  would  seem  to 
be  the  most  delicate  for  the  detection  of  the  organisms. 

A  culture  from  the  liver  was  tried  in  one  case  and  succeeded. 
Many  animals  of  different  kinds  were  inoculated,  but  unsuccess- 
fully. It  is  very  doubtful  if  any  animal  suffers  from  the  typhoid  fever 
of  man.  In  spite  of  this  gap  in  the  chain  of  evidence,  all  the  observ- 
ers quoted  believe  that  this  bacillus  is  the  cause  of  typhoid  ;  and  we 
trrny  now  say  it  is  constantly  present  in  typhoid,  is  recognizable  from 
Jill  known  bacilli  by  the  various  characteristics -given  above,  and  is 
*xot  found  in  any  other  disease.  Gaff  ky  believes  that  infection  occurs 
always  through  the  mucons  membnine  of  the  intestine;  even  when  the 
poison  seems  to  have  been  inhaled  as  dust,  he  thinks  it  sticks  on  the 
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pharynx,  is  swalloweti,  passes  througli  the  stumach.  and  thus  reaches 
the  bowel. 

At  the  IntematioQai  Medical  Coii<;rt'SS  in  \S^\,  Bouchard  stated 
that  he  had  found  bacilli  in  the  tubule:*  and  in  intertubular  tissue  iu 
cases  uf  tubal  nephritis  occurring  during  typhoid.  Thev  hare  been 
describeii  by  other  observers  as  occurring  in  the  urine- 

Septiceemia  of  Mice.  —  Koch'  injected  putrid  fluids  .<uheuta- 
ueously  in  mice  in  quantity  too  s^mall  to  cause  septic  intoxication.  A 
peculiar  disease,  without  abscess-formation.,  occurred  in  some  indi- 
viduals, and  WHS  transmissible  with  certainty  to  others  by  inocula- 
tion of  a  very  small  ipiantity  of  blood.  Extremciv  small  bacilli, 
chiefly  in  leucocytes,  were  shown  to  be  the  cause  of  the  disease. 
One  attack  confers  immuuity.  It  is  not  inocuhible  u|Hin  field-mice 
or  nib  bits. 

Malignant  CEdema. — A  spreading  <v<lema  ending  fatally  may  W 
pnwiuccd  by  inoculation  of  mice,  guinea-pigs,  or  rabbits  with  garden 
mould.  One  fonu  of  fungus  develops,  and  the  oedema-fluid  contain- 
ing it  is  easily  inoculable. 

There  are  two  species  of  the  genus  Vibrio,  V.  mgula  and  V.  ser- 
pens ;    they  occur  in  putrefving  fluids  and  are  not  pathogenic. 

Order  4. — SPTBOBACTERIA. — Tliest-  difft'r  from  Vibrio  in  niaV- 
ing  more  screw-like  and  closer  turns ;  rivcr-wiiler  is  iheir  favorite  hab- 
itat {(.'ohn).  There  are  two  genera — Spiroclueta.  flexible,  with  wide 
thread:    Spirillinii.  stiff,   with  narrow  thread. 

Relapsing  Fever. — The  Spirochieta  Obermeieri  (Fig.  167.,„t  often 
culUil  spirillum,  is  found  in  the  blood  in  this  diseiL-^e.  It  was  iliscuv- 
ered  by  Obcnneier  in  1H78.  It  is  16-40^  long,  and  makes  ijuick 
undulating  movements.  The  organisms  are  generally  said  to  ap|K>ar 
in  the  blood  s(H>n  after  the  ccmimenccnient  of  an  attack,  and  to  disa|>- 
|K'iir  with  n'murkabie  speeil  after  the  crisis.  Spitz,  however,  states* 
that  liv  careful  examination  he  found  spirocliirtip  in  the  }>1o<h1  two  to 
four  lioiirs  before  ami  nfter  an  attack.  Nothing  is  seen  of  theio  till 
tin-  iclapse.  wheTi  tli<'V  retin-n.  Tin- disease  has  been  iniH-iilated  from 
man  on  man  iind  IVoiii  niiiti  on  apes  (Carter.  Koch).  Cullivittion  has 
hilhrrto  iml  siicrci  dcd. 

It  i.-<  .•<aid  that  bl<M)d  taken  in  the  fever-free  period  is  not  infective: 
no  spores  are  known,  and  the  spiroclin'ta  has  not  been  found  on  the 
tis-iif?i.  We  give  tlie  follnwing  experiments  as  liearing  on  the  |»«Knt. 
'  TriKiiii.  [n/fii.  lUf..  J.. :«,  '  /Ww.,  Bresluu.  H*79. 
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but  they  certaiuly  require  confirmation :  Albrecht'  took  blood  from 
patients  after  an  attack  of  recurrent  fever,  kept  it  in  a  moist  cham- 
ber, and  examined  it  frequently.  In  the  first  day  of  the  remis- 
sion he  found  (1000  diameters)  extremely  small  movable  bodies ; 
later  these  were  succeeded  by  slender  rods,  each  bearing  a  spore  at 
one  end  or  in  the  middle ;  and  finally,  active  spirochsetse  appeared 
after  the  relapse  had  begun  in  the  patient  from  whom  the  blood 
was  taken. 

A  spirochieta  is  often  found  in  carious  teeth. 

The  Spirilla — tenue,  undula,  and  volutans — are  not  pathogenic. 

Cholera  SpirHIuiu. — The  infective  nature  of  cholera  has  long 
been  maintained  by  many  observers,  and  several  announcements  of 
the  discovery  of  the  parasitic  cause  have  been  made.  With  one  or 
two  exceptions,  however,  the  parasites  have  proved  to  be  the  spores 
of  common  moulds  or  some  simple  and  widespread  fungus.  No  cer- 
tainty had  been  arrived  at  up  to  1883,  when  Robert  Koch  went  to 
Egypt  as  chief  of  a  commission  sent  by  the  German  Government  to 
investigate  the  matter.  The  commission  subsequently  went  to  India, 
and  there  completed  their  examination  of  cases. 

Koch  was  first  struck  by  the  discrepancy  between  the  accounts  in 
text-books  of  the  post-mortem  appearances  of  the  diseases  and 
what  he  actually  found.  Shortly,  he  observed  that  it  was  quite  rare 
to  find  the  intestinal  mucosa  simply  opaque  with  slightlv  swollen  fol- 
licles and  the  intestinal  contents  like  gruel :  this  happened  only  in 
the  most  acute  cases,  and  the  gruel-like  contents  presented  almost  a 
pure  cultivation  of  the  parasite  presently  to  be  described.  Koch  only 
very  exceptionally  found  in  the  intestines  any  fluid  so  thin  as  to  be 
comparable  with  rice-water.  In  cases  of  somewhat  longer  duration 
lie  found  the  follicles  and  Peyer's  patches  surrounded  by  zones  of 
Lypertumia,  soon  running  together  into  red  patches ;  and  ultimately 
in  the  longest  cases  the  small  intestine  became  intensely  congested, 
the  congestion  being  most  marked  above  the  ilco-c-ecal  valve  and 
<iying  away  in  the  upward  direction.  With  these  changes  the  intes- 
tinal contents  became  increasingly  bloody,  and  finally  exhaled  a  dis- 
tinctly putrefactive  odor,  whilst  the  parasite  above  referred  to  was 
more  or  less  replaced  by  other  bacterial  forms. 

In  the  stage  of  patchy  redness  sections  of  the  mucosa  parallel  to  ite 
surface  showed  that  the  redness  corresponded  to  an  invasion  of  the 
epithelium  of  the  tubular  glands  by  the  parasite  found  in  the  intestine 

'  Petergbiirg.  med.  Wochffhr.,  1880,  No.  1. 
it 
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in  the  mast  acute  cases :  they  were  founil  lying  between  tlie  ejiitlie- 
Hum  iind  the  Itiisement  mombnine.  This  bacterium,  therefore,  Mxm 
iittractcd  attention  by  its  definite  furm  and  by  its  apparent  cun- 
titimcy. 

CbaracteriBticB  of  the  Cholera  SpirUlvun. — The  bacterium  is 
about  one-half  to  two-thirds  the  length  of  a  tubercle  bacillus,  Imt 
decidedly  thicker  (about  .'^/i),  and  it  presents  a  curve,  usually  alntut 
equal  to  that  of  u  comma  (hence  the  first  name — comma  bacillus),  tint 
sometimes  amounting  to  a  semicircle.  It  niHlti|ilie8  by  tran!>vei>e 
division,  and  the  segments  separate  from  each  other  at  once  )I[h>u 
gelatinous  media  <ir  the  intestinal  mucosa:  if  two  remain  unitetl  tliey 
form  an  S,  their  curves  being  in  op|H)site  directions.  When  vegetat- 
ing in  good  nutritive  fluids,  however,  the  segment-cells  remain  unitetl 
until  they  form  delicate  spirals  of  some  length,  very  like  the  spirillum 
of  Obernieier ;  in  fact,  Koch  says  that  side  by  side  under  the  iiiicn»- 
seofH'  he  couhl  not  distinguish  tbeni.  Each  segment-cell  forms  about 
half  a  turn  of  a  spiral  form,  and  the  width  of  the  spiral  is  about  etiual 
to  iJie  thickness  of  a  cell.  Both  single  cells  and  s]iirals  are  ai'tively 
mobile.  It  grows  well  upon  all  the  ordinary  media,  and  its  rapid 
multiplication  can  be  watched  in  a  drop  of  meat- in  fusion  u|K>n  the 
under  surface  of  a  cover-glass :  also  in  stains  of  cholera  dejecta  ujMm 
linen,  kept  nuust  and  exjmsed  to  the  air,  growth  is  very  free  for  two 
or  three  davs.  The  colonies  u[>on  nutrient  gelatin  or  agar  begin  as 
very  pale  tiny  spots,  wbicli.  as  they  get  larger.  j)resent  a  slightly 
irregular  outline  and  a  finely  granular  surface :  Koch  compares  ilieni 
to  heaps  of  fine  bits  of  gla.ss.  Then  the  gelatin  (not  agar)  aniuiid  for 
about  one  millimeter  gets  li<|tiid.  aiirl  the  colony  sinks  into  a  ftmnel- 
sliape»l  depression  with  an  apical  white  jxiint.  The  appearance  ttf  a 
long  narrow  funnel  is  very  ty|iical  when  a  tube  is  imK-uIated  by 
puncture. 

The  gr(»wth  of  this  spirillum  is  unusually  rapid:  it  reaches  its 
limit  in  a  few  d:ivs.  remains  a  short  time  stationary,  and  then  dimin- 
ishes, the  li:ii-illi  either  slirivclling  or  swcUiiig  uj*  cclitnilly  or  termi- 
Iiidlv.  and  stiiiiiing  more  or  less  imperfectly.  Many  strange  "  in\«f 
liiliiiri-forms  "  appear,  :ind  have  been  thought  to  lielong  to  dilTerent 
species.  Clear  spots  failing  to  slain  have  (d'teii  been  taken  for  spore?'; 
lint  Knell  carlv  sliowed  that  s]>irilla  containing  tlR*se  spots  were  iibvi- 
ouslv  dvitig,  for  tlicv  faile'l  to  grow  an<l  did  not  poji.sess  the  resisting 
power  of  siMirc-bearing  organisms.  He  believed  that  no  sjstres 
formed;  but  I  liippe  has  described  the  splitting  up  of  vegetative  cells 
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into  small  fragments,  which  become  roumled  like  spores,  and  these 
when  transplanted  grow  into  spirilla  (arthrospores). 

Growth  is  most  Vapid  at  30°-40''  C,  and  stops  below  16°  C. 
Death  is  not  caused  by  freezing  at  10°  C.  for  some  hours,  but  it 
results  certainly  from  a  temperature  of  55°  C.  Oxygen  is  most 
essential  to  growth,  but  neither  its  absence  nor  an  atmosphere  of  CO, 
causes  death.  An  alkaline  reaction  is  most  favorable,  and  distinct 
acidity  often  stops  growth  ;  but  all  acids  do  not  do  so,  for  the  surface 
of  a  potato  is  acid,  yet  growth  occurs  freely  upon  it.  Koch  added 
many  antiseptics  to  cultivations  to  discover  those  which  most  power- 
fully hindered  development.  Quinine  (1  :  5000)  and  perchloride  of 
mercury  (1  :  100,000)  head  the  list,  but  it  is  obvious  that  the  con- 
stitution of  the  material  to  which  they  are  added  will  greatly  affect 
the  result.  Koch's  moat  important  observation  of  this  kind  was  that 
complete  deeiccation  kills  the  vegetating  cells  of  these  bacteria  in 
three  hours ;  it  must  be  remembered  that  in  pappy  substances  it  may 
require  many  hours  to  desiccate  completely,  but  even  in  such  twenty- 
four  houi-s  suffice  to  destroy  cholei-a-germs.  On  the  other  hand, 
Hiippe  has  obtained  fresh  cultures  from  arthrosporous  spirilla  after 
four  weeks'  desiccation,  and  vigorous  growths  have  been  obtained 
from  desiccated  cultures  after  ten  months.  It  is  not  yet  certain,  but 
Iliippe  believes,  that  arthrospores  were  contained  in  the  latter,  and 
that  new  growths  after  long  intervals  always  arise  from  these  struc- 
tures. Lastly,  it  is  very  probable,  if  not  certain,  that  this  spirillum 
soon  dies  in  putrid  fluid,  cesspools,  and  the  like,  and  that  conse- 
quently the  addition  of  antiseptics  to  such  collections  of  matter  may 
possibly  preserve  rather   than-  destroy  the  cholera-germ. 

Koch  was  strongly  of  opinion  when  he  wrote  his  early  papers  on 
this  subject  that  the  foi-m  of  the  "comma-bacillus  "  was  quite  cha- 
racteristic ;  but  Finkler  and  Prior  discovered  a  spirillum  very  like  it 
in  ■'  English  cholera ; "  Deucke  found  another  in  cheese,  and  Lewis  a 
third  in  the  human  mouth :  Koch  found  a  bacterium  like  it,  but 
thicker,  in  the  water  of  the  Hooghly.  Careful  study  of  their  plate 
and  tube  cultivations  and  of  their  pathogenic  effects  has  shown  that 
these  very  similar  organisms  are  radically  different.  Lewis'  spirillum 
has  not  yet  been  cultivated. 

It  would  seem  from  the  above  morphological  and  physiological 
details  that  Koch's  cholera-germ  is  a  perfectly  distinct  organism.  All 
that  more  recent  observers  have  addetl  to  this  account  of  it,  which  we 
have  taken  almost  entirely  from  Koch's  writings,  is  that  the  bacte- 
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riuiii  does  not  seem  constaiitiv  to  invutle  tliv  intetitiiml  L'{iit)ieliiiiii. 
Some  have  cluinicd  to  find  it  in  cultivations  from  the  blood  and  vari- 
OMs  organs,  but  there  is  much  doubt  as  to  the'  L-orrectnesi)  of  the 
obner  vat  ions,  or  at  least  an  to  their  general  applicabilitv. 

Koch's  theory  as  to  its  action  is  that,  being  confined  to  the  intes- 
tinc,  it  produces  a  virulent  genera]  poison  and  at  the  same  time  irri- 
tate.s  violently  the  mucous  membrane.  Early  death  in  collapse.  )nt- 
haps  before  the  passage  of  a  single  stool,  may  m-cur  from  pencnil  jHti- 
soning,  and  it  is  in  these  cases  that  the  intestine  is  found  |mle,  simple 
hypersemia  having  died  away.  In  longer  cases  the  hn-al  i-ffwW 
become  more  marked,  and  increasing  extravasation  of  red  cor^msidwi 
remains  to  mark  the  existence  of  the  hyiH-nemia.  Then  the  choler*- 
genu,  having  reached  its  limit  of  development,  being  perhaps  hin- 
dered from  further  growth  by  the  products  of  its  own  action,  is  more 
and  more  replaced  by  putrefactive  germs,  the  products  of  which  are 
both  extremely  irritant  and  [wisonous.  Some  modification  of  this 
view  would  be  noces.sary  were  it  conclusively  shown  thai  the  cholera- 
germ  multiplied  in  the  blood  and  various  organs. 

Koch  found  this  spirillum  in  10  Egyptian  and  42  Indian  cholera 
cases:  in  the  stools  of  '^2  cases;  twice  only  in  vomit,  the  intestin&l 
contents  (alkaline)  having  in  these  cases  been  l)rotight  up;  in  mule- 
rial  of  8  cases  sent  fmni  India,  and  in  '2.  at  Toulon.  Pnictically.  all 
ol)servers.  even  those  having  a  germ  of  their  own  to  run.  have 
rej)orted  similar  results,  though  some  have  found  it  scarce,  the  ca.*eii 
being  probablv  of  long  <lura(ion.  M'e  may  therefore  take  it  thai 
Koi'/i'k  rhnlvra-gvnii   iit  rmistant   in   thv   ftirh/  Hfniitu   of  fhr  liim'iiiw. 

Next.  Koch  examiiu-d  the  int(>stinal  contents  and  stools  of  a  large 
number  of  cases — dvsentery.  intestinal  catarrh,  ulceration,  typhoid 
and  typhus,  diarrlitt'a  of  adults  and  children  ;  the  stools  id"  animals, 
nonnal  and  after  arsenical  poisoning:  the  contents  of  the  Calcutta 
di-ains :  an<i  water  from  the  most  varied  sources.  Only  once,  in  a 
tank  in  a  cholera  distrirt,  was  the  spirillum  found  external  tn  ibc 
Imdy.  jtiid  here  it  seemeil  to  have  a  clear  relation  lo  the  e|il<leuiie 
around  it.  Korli  therelbnt  concludes  that  t/u'it  njn'iillmii  /•••niri'  -n/i/ 
in  i-ii»in  iif  r/mli-rn  :  its  discovery,  therefore,  in  diarrhrea-st<Mils  (untst 
epidemics  liegiu  willi  (-uses  of  iliarrlnca)  would  be  most  ini]K)rtant. 

Lastly,  as  to  the  relation  of  the  comma-spirillum  to  cholera 
ibrce  views  are  j)ossible: 

1.  The  cholera  pn«'css  favors  ibis  spirillum,  which  therefore  mul- 
tiplies rapidly.      But  as  it  is  constant  in  ciises  of  choleru.  it  must,  on 
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this  view,  be  constant  in   the  alimentary  tract  of  healthy  people : 
which  is  not  the  case. 

2.  During  the  cholera  process  the  conditions  may  induce  some  ordi- 
nary bacterium  to  assume  this  form  and  development.  There  is  no 
evidence  of  such  change  in  this  or  any  other  bacterium. 

3.  The  spirilium  is  the  cause  of  cholera,  and  this  Koch  regards  as 
proven.  He  at  first  failed  entirely  to  produce  anything  like  the  dis- 
ease in  animals,  and  endeavored  to  support  his  views  by  cases  of  infec- 
tion from  man  to  man.  Thus,  both  in  India  and  Europe  those  who 
wash  linen  soiled  with  cholera  dejecta  have  frequently  become 
infected.  The  tank  in  which  Koch  found  the  spirillum  had  been 
infected  by  the  washing  in  it  of  the  clothes  of  the  first  case.  The 
spirilla  evidently  multiplied  rapidly,  and  the  epidemic  followed  on 
this  pari  passu,  dying  away  as  the  .germ  disappeared.  Then  the  fol- 
lowing is  reported  by  Macnamara ; '  By  an  accident  cholera  dejecta 
became  mixed  with  water  which  was  drunk  by  seventeen  persons  ;  of 
these,  five  had  cholera.  Lastly,  during  a  course  of  demonstrations  at 
Berlin  upon  the  bacteria  of  cholera  one  of  the  attending  physicians 
was  attacked  by  what  seemed  to  be  a  distinct  though  mild  form  of  the 
disease,  his  stools  containing  numbers  of  spirilla. 

Meanwhile,  Nicati  and  Rietsch  at  Mai-seilles  succeeded  in  infecting 
dogs  and  guinea-pigs  with  a  disease  like  cholera  by  injecting  cultiva- 
tions of  the  .spirilla  into  the  duodenum,  and  their  results  were  repeat- 
ed and  confirmed  by  Koch  and  others.  This  method  was  adopted  to 
avoid  the  stomach,  in  the  acid  .secretion  of  which  the  cholera-germs 
onlinarily  perished.  Of  eighteen  guinea-pigs  thus  treated,  thirteen 
died  of  "cholera;"  whilst  of  control  animals,  injected  with  other 
bacteria,  none  died. 

The  method  of  infection  being  far  from  analogous  to  that  which  must 
prevail  in  man,  Koch  first  examined  the  natural  .system  of  digestion 
in  guinea-pigs  by  a  beautifully  adapted  series  of  experiments.  lie 
found  that  substances  passed  rapidly  through  the  stomach,  and  espe- 
cially the  small  intestine,  down  to  the  large  cwcum,  where  the  con- 
tents again  became  acid,  and  that,  unless  in  the  form  of  spores,  live 
germs  failed  to  pass  the  gastric  juice.  lie  therefore  neutralized  this 
for  about  three  hours  by  a  suitable  injection  of  carbonate  of  soda,  and 
later  injected  spirilla  in  meat-infusion.  Of  nineteen  animals,  only 
one  sickened  and  died  with  symptoms  such  as  occurred  after  injec- 
tions   into    the    duodenum:   this    was    an    animal   that  had   recently 

'  Quuin'g  Diet. 
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aborted — an  occurrpnve  whiob.  with  the  flacciil  ahdomiiial  wall?,  sug- 
gested that  possihly  peristalsis  had  been  delaye*!.  This  was  therefore 
done  experiiiientiiUy  by  nieaus  of  opium,  and  the  result  now  came  out 
that  of  thirty-five  guinea-pigs  infected  by  the  stomach  thirty  die<l  of 
"  cholera." 

Finkler's  and  other  "  cotiima  "  bacteria  were  similarly  exaoiineil. 
and  very  distinct  differences  between  them  and  the  aliove  organi.-!ni 
were  found. 

Infection  by  the  Htomach  wouhl  apparently  be  much  eawer  in  man 
than  in  guinea-pigs.  Rwald  finds  that  water  intrmluceil  into  an  empty 
stomach  remains  neutnil.  or  ewn  becomes  slightly  alkaline;  \t»  qiian* 
tity  slowly  decreases  for  one  to  one  and  a  half  hours,  then  siiddt-nly 
does  s«  before  its  reiu-tion  has  become  acid,  evidently  fmm  <i|>eiiin;£ 
of  (he  pylorus.  Cholera-bacilli  introduced  shortly  before  this  juncture 
would  surely  reach  the  duo<lenuni  alive.  Further,  when  Kik-Ii  wnne 
this  he  was  unaware  that  arthrospores  formeil.  It  would  therefore 
Reeui  |H>ssible  that  the  cholera  spirillum  should  occaiiiitnally  juks 
thiMugh  the  stomach  of  man  without  prcilieposition.  But,  as  wiih 
other  acute  specific  diseases,  of  those  exposi>d  but  few  take  the  disease, 
and  accordin>;  to  Koch  almast  all  these  had  digestive  troubles,  ga^^tn^ 
intestinal  catarrh  or  an  overloaded  stomach,  the  latter  i-^mditittn 
dimini>hing  the  genentl  aridity  of  the  stomach'  and  enabling  the 
spirillum   to  pass  with  un<ligi-sted  masses. 

The  fdittnijiiiti  of  cliolem  cj/ji/ji  in  the  ilr/i-rfn.  and  ijuite  excejition- 
ully  in  vomit  (when  this  has  regurgitatetl  from  the  intestines).  Fur 
itfiread  to  occur  moisture  is  essential,  as  short  desiccation  as  a  rule  Is** 
above)  means  death  :  elmlcra,  theit'fore,  does  not,  like  tulierclc.  spread 
by  the  shaking  of  dust  from  linen,  etc.:  it  is  not  carried  by  jxtst  nur  }»y 
merclianilisc.  but  by  man.  .\s  a  rule,  it  is  spread  by  the  iufei'li«ni  of 
water:  this  iR-curs  very  easily  in  India,  where  a  large  tank  is  emp1iiye<l 
to  colltTt  water  for  many  pciiple,  and  is  used  by  them  as  a  public  bath, 
wasli-tub,  i-essjHiol,  and  for  the  supplv  of  drinking-walcr.  K<K'h 
t|Uolcs  convincing  examples  to  sliow  iliiir  the  supply  of  pure  water  will 
|in'vrrit  the  occiirrcin-c  "f  till' ilixMsc  wlu-re  prcvioii>ly  it  liiis  lu-cii  rifi*. 
Mi)ist  ])ro\isions  may  be  itifected  by  conlaniiiiiiied  hands  or  pcrhaiis 
by  Hies. 

TA/k  fiiirfii'itf  rail  iwrtniiih/  mulfiphf  fjfenxit  to  t/ir  fnnii/ — r',  -/.  t>ii 
mnist  linen,  uicat-infusinii,  putato.  As  it  rei[Hires  nither  coneeiilnilitl 
iiouri-lniient.  it  probably  does  not  multi|)ly  in  ordinary  running  water: 
but  many  of  the  rivei-*  of  India  are  extremely  foul,  and  organic  mat- 
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ter  increases  greatly  where  the  waters  stagnate,  drains  and  gutters 
enter,  and  vegetable  and  animal  refuse  collects :  round  about  such 
masses  water  may  be  muddy  from  germs.  Stagnant  surface-water, 
therefore,  seems  to  be  the  great  culture-ground  for  cholera-gcrais 
external  to  the  body. 

All  evidence  goes  to  show  that  the  home  of  the  cholera-germ  is  the 
delta  of  the  Ganges — a  region  bo  peculiarly  adapted  to  the  growth  of 
micro-organisms  by  the  quantity  of  dead  animal  and  vegetable  matter, 
the  heat  and  the  moisture,  that  one  might  expect  to  meet  with  quite 
special  forms  of  bacteria.  To  this  region  careful  inquiry  has  always 
been  able  to  trace  epidemics  of  cholera.  Of  course  there  is  no  a  priori 
reason  why  the  cholera-germs  should  not  be  evolved  under  similar  con- 
ditions elsewhere,  but,  so  far  as  we  know,  this  has  never  occurred. 

We  must  end  this  account  by  stating  that  Emmerich  has  endeav- 
ored to  establish  a  motionless  bacillus,  known  as  the  Naples  hacillua 
(from  having  been  found  in  the  organs  of  cases  dying  at  Naples),  as 
the  cause  of  cholera.  But  the  accounts  which  he  and  other  observers 
give  of  it  do  not  tally,  whilst  they  all  bear  witness  to  the  constancy  of 
Koch's  spirillum.  To  quote  from  De  Bary :  "  From  the  material 
before  us  the  unprejudiced  critic  cannot,  in  my  judgment,  find  any 
valid  objection  to  the  views  of  Koch  and  his  school." 

The  Blastomtcetes  or  Yeasts. 

These  are  small  round  or  oval  cells,  which  multiply  by  gemmation. 
Sometimes  the  cells  cohere  and  form  branching  chains.  When  food 
is  not  abundant,  as  when  cultivated  in  potato,  turnip,  etc.,  one  to  four 
spores  may  form  in  the  interior  of  the  yeast-cells :  these  develop  when 
placed  in  fermentable  fluids.  Under  the  same  conditions  unjointed 
mycelium  may  be  produced.  These  facts,  taken  with  the  knowledge 
that  some  higher  fungi  (c.  g.  Mucor  mucedo)  under  certain  circum- 
stances grow  as  yeasts  ordinarily  do,  by  gemmation,  make  it  possible 
that  yeasts  are  really  vegetative  forms  of  higlier  fungi. 

Yeiists  are  of  importance  only  as  causes  of  fermentation.  They 
never  invade  living  tissues.  They  are  not  rare  in  the  stomach,  either 
alone  or  in  company  with  sarcina.  They  are  fre([uently  found  in  dia- 
betic urine,  but  not  when  it  is  passed. 

ThruBh. — In  this  disease  tolerably  adherent  gray  or  milky  patches 
form  in  the  mouth,  pharynx,  and  gullet,  either  of  children  at  the 
breast  or  of  adults  exhausted  by  disea.se  (typhoid,  phthisis).     These 
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patches  are  due  to  the  growth  of  the  Oidium  albicans,  a  giara^ite  which 
was  rcganled  as  a  mould:  but  Grawitz  states  that  when  cultivated  this 
fungus  shows  itself  to  he  a  veast.  aud  probably  the  Mvtoderma  vini. 
whietr  he  ha:^  proved  capable  of  growing  on  mucou.s  uieuibranes.  The 
[)tttcbes  consist  of  tortuous,  often  branched  filamenttt.  formwi  of  h)ng 
cells  united  end  to  end,  and  distinctly  constricted  where  thev  join. 
The  filaments  end  in  roundish  cells,  which  produce  one  or  tuon* 
spores;   these  fortn  he&]>s  in  the  epithelium.' 

The  Hyphomtcetbs  or  Modij>8. 

These  consist  of  filaments  (hyphm?)  formed  by  a  single  row  of  cell." 
placed  end  to  end,  growing  by  means  of  an  apical  cell  which  elongates 
and  divides  transversely.  Lateral  ofTshoots  are  common,  but  dichoio- 
mous  branching  is  ran>.  The  thallus  nmy  consist  of  a  single  hyjiha : 
usually  the  hyphie  are  numerous  and  intercross  loosely  or  closely. 
All  spring  from  an  axis  or  ijennhial  tiif»f  which  grows  directly  from 
a  germinating  s[)ore.  Compared  with  that  of  bacteria  (p.  471).  their 
growth  is  extremely  slow. 

In  the  adult  plant  the  hyphie  are  of  two  kiiuls — Hittritivf,  which 
grow  into  and  extract  nourishment  from  the  culture-soil,  forming  iu 
it  by  their  interlacement  the  nii/cfli>ttn :  and  the  re/>roiliii-tin:  which 
spring  from  the  mycelium  and  stand  n]>  from  the  substance  in  which 
the  mycelium  lies.  These  are  cidled  fniit-hypha* :  they  are  simple  or 
branched,  and  bear  at  their  ends  sjtores  or  sexual  organs,  Reproiluc- 
lion  is  either  a.sexiuil  or  sexual ;  the  two  methods  may  (K-eur  together 
on  the  same  pliint  or  may  alternate  regularly  or  irregularly.  Sixm-s 
are  formed  by  each — round,  ovid,  or  cylindriciil,  smootli  ur  irregidar, 
colored  or  colorless  ;  most  are  motionU's,s.  but  some  "  swarm.  Each 
consists  of  1)  little  mass  of  protoplasm  surrounded  by  an  envelo|>c, 
which  is  made  upof  an  onter(('j-«»t/»";VH«()  and  an  'mner  (i'»<lfni/n>nuiMi 
layer;  the  exosporiuin  is  often  pigmented.  All  spores  havt-  great 
[Hiwer  of  H'sistiug  the  action  of  physical  and  chemical  agcni-ie>.  anii 
retain  life  for  long  jieriods  i  lliose  formed  asexualty  are  ready  at  onic 
to  gcniiimitc.  liiit  those  due  to  it  sexual  prtx-cs,'*  almost  always  reiniire 
a  rest.  Thr  Ialt4'r  are  the  true  n'>ttiii;/-xfii'i-iK :  but  this  nann'  is  ollen 
applied  lo  all  spores  capable  of  retaining  life  for  h)ng  jK-rio(l>  in  spite 
of  advri-; riditimis. 

To    iiiiderslaiid    the    almvc   and    wb:it    follows    the   student    sh«»idd 

'    I'tVr/i.   .irr!,,,   viil.  lx!t. 
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examine  a  few  moulds  from  the  surface  of  thin-  jam,  paste,  decaying 
fruit,  or  the  surface  of  a  slice  of  potato  which  has  been  exposed  for  an 
hour  or  two  in  a  dwelling- room.  In  all  the  aerial  portion  is  easily 
studied,  and  the  mycelium  is  readily  shown  by  crushing  a  bit  of  the 
culture-ground  under  a  cover-glass.  • 

Asexual  spore-formation  occurs  in  three  ways ; 

1.  Hyphje  spring  from  the  mycelium  and  perhaps  branch.  The 
terminal  cells  divide  transversely  into  spores  {ronidtn),  which  either 
fall  away  singly  or  form  chains. 

2.  A  hypha  {gporangiophore)  stands  up  from  the  mycelium,  and  its 
end  swells  into  a  ball  full  of  protoplasm,  which  segments  and  forms 
conidia  {sporanyiiun). 

8.  From  the  surface  of  a  knob  on  the  end  of  a  hypha  {conidiophore) 
peg-like  processes  (sterigmata)  sprout;  each  sterlgma,  by  growth  and 
transverse  division,  forms  a  chain  of  spores. 

Sexual  reproduction  occurs  in  three  ways : 

1.  Conjugation. — The  apical  cells  of  two  hyphse  meet  end  to  end 
and  blend  into  one  cell  {zygospore).  From  this,  after  a  longer  or 
shorter  rest,  a  sporangiophore  sprouts,  and  from  its  spores  new  plants 
grow.     (Any  of  the  Mucorini.) 

2.  Pertilizaiion. — (a)  The  end  of  a  hypha  becomes  twisted  like  a 
corkscrew,  more  and  more  closely,  until  its  turns  form  a  continuous 
tube — the  ascogoHium.  From  it«  lower  turns  spring  fine  branches, 
one  of  which  {antheridium)  conjugates  by  its  apex  with  the  asco- 
gonium ;  the  others  simply  cover  the  asoogonium  continuously,  and 
are  converted  by  division  into  polygonal  cells  which  form  a  capsule 
(perithecium)  round  it.  Many  transverse  septa  form  in  the  tube  of 
the  ascogonium,  and  from  the  cells  thus  produced  flask-shaped  lateral 
projections  {aaci)  develop;  in  each  of  these  eight  spores  generally 
appear.  The  perithecium  thin»  greatly  as  the  asci  enlarge,  the  walls 
of  the  asci  disappear,  and  an  easily-ruptured  sphere  of  spores  remains. 
When  these  germinate  the  endospore  swells.-  splits  the  exospore.  and 
puts  out  the  germinal  tube,  whence  springs  the  mycelium.  This  again 
gives  origin  first  to  conidiophores,  then  to  perithecia.  Eurotium 
repens  and  Aspergillus  glaucus,  found  especially  on  preserved  fruit, 
show  these  changes.' 

(b)  In  some  species  certain  cells  form  an  organ  (oogonium)  in  which 
female  reproductive  bodies  (oospkeres),  one  or  more,  are  formed ;  whilst 
other  cells  form  a  male  organ  {antkeridixm)  in  which  spermatozoida 
'  bachf,  Tnt-Book  of  Botany,  p.  287. 
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are  |>roiIuce<I.  The  oo^phere,  which  i»  hundreds  of  times  larger  than 
the  spennutuzoids.  remains  in  the  oogonium,  and  is  there  fertilized  hy 
the  mobile  Ki>ermatozoid9.  It  is  now  callei)  an  ootpore,  and  may. 
after  a  rest,  develop  directly  into  a  new  plant,  or  form  eelk.  each  of 
which  does  so.' 

GonditioDB  of  Life — Pood. — Possessed  of  no  chlorophyll,  moalds 
are  unable  to  huild  up  car)>on-com|H>und3 :  they  lu^siniilate  those  built 
up  by  other  plants  or  animals.  They  are  therefore  always  either  isap- 
rophytes  or  panL-^ites:  in  the  latter  case  they  may  kill  their  host. 
They  retjuire  a  free  supply  of  oxygen :  but  some  can  obtain  it,  at  least 
for  a  time,  by  deeompo!<ition  of  organic  compounds  like  su^ar.  Thus. 
Mucor  raceinosus.  cultivateil  on  the  surface  of  a  saccharine  licjuid. 
absorbs  oxygen,  oxidizes  completely  some  of  the  sugar,  exhales  ear- 
bonic  acid,  an<l  gr<)W8  rapidly.  If  deprived  of  oxygen,  as  by  immer- 
sion, only  the  mycelium  grows,  and  this  becomes  broken  up  into  short 
cells,  which  multiply  by  budding  and  much  resemble  yeast-cvlls.  The 
growth  is  much  slower,  carbonic  acid  escapt-s  in  bubbles,  anil  alcohol 
appears  in  the  li<{ui<I.  Hut  soon  all  stops,  and  the  prm'ess  can  be 
started  again  only  by  a  fresh  supply  of  oxygen.'  Some  moulds,  as 
Penicilliuui  glaucum,  Aspergillus  niger,  have  no  power  of  thus  obtain- 
ing oxygen,  and  die  if  cut  off  from  the  free  gas.  The  change  in  the 
character  of  growth  above  mentioned,  accompanying  change  in  e<iu- 
ditions  of  life,  is  often  jiointed  to  as  evidence  in  favor  of  the  niiitabilitT 
of  bacteria. 

Light. — Many  moidds  can  develop  ronipletely  without  it:  suiue 
retjuirc  it  for  the  disi-harge  of  »|>ores  and  other  pnicesses. 

Temperature. — Ziegler  states  that  moulds  flourish  best  at  teiu- 
penitures  behtw  that  of  the  bmly  (87. i'***  C).  and  that  some  will  not 
grow  at  this  point.  .\  few  species  of  Aspergillus  and  Mueor  gn)W  wt-ll 
bctwffii  3.'j°  and  40°  ('.  Tlie  sjHjres  are  as  resistant  to  external  ageu- 
cies  :is  are  those  of  bacteria. 

Water  is  essential,  but  mere  dampness  is  sufficient. 

Action. — Moulds  are  associated  with  processes  of  rottiiiff  or  liemt/. 
The  [KTuliar  smell  and  taste  which  they  imi)art  are  known  to  ail.  The 
products  of  tlicir  life-action  have  not  been  <-losely  investigatwl,  but 
thrv  an'  neitluT  veiv  poisonous  nor  irritant  to  man. 

DiBtribution. — The  spm-es  of  moidds  are  much  more  numerous  in 
the  air  tliaii  an-  oiImt  nrgauisnis.  They  therefore  constantly  fail  ujK>n 
till- skin  ami  i-iiicr  the  :iii-passages  with  air  and  the  food-fwis-sages  with 

'  T-ii-li.rj!.  -J  lioiiniii.  \:  J12.  'Ihirlaiix,  p.  -M. 
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food.  As  a  rule,  they  Bnd  no  nidus  suitable  for  their  development; 
the  supply  of  free  oxygen  is  often  insufficient  and  the  temperature  too 
high.  Certain  of  them,  however,  when  brought  into  contact  with 
accumulated  inflammatory  discharges  or  with  sloughs  take  root  and 
fructify.  This  is  most  likely  to  occur  in  the  respiratory  tract  and  the 
alimentary  tract  above  the  gullet.  They  are  here  saprophytes,  but 
the  products  to  which  they  give  rise  may  irritate  the  living  tissues 
lying  beneath  the  soil  in  which  they  grow.  Species  of  Mucor  and 
Aspergillus  are  those  commonly  found. 

Patbocrenic  Moulds. — Owing  to  the  peculiarities  mentioned  in 
their  life-history,  these  fungi  have  but  little  power  of  invading  living 
tissues.  Certain  skin  diseases  are,  however,  due  to  the  growth  of 
species  of  this  class  in  epidermic  structures  :  they  are — favus :  tinea 
tonsurans,  kerion,  circinata.  sycosis,  and  unguium,  and  tinea  versi- 
color. Two  diseases,  aetinomvcosis  and  the  Madura  foot  of  India, 
have  been  attributed  to  penetration  of  the  deeper  tissues  by  hypho- 
mycetous  fungi. 

Pavus. — The  Achorion  Schonleinii  forms  almost  wholly  the  light, 
yellow,  mouldy -smelling  crusts  characteristic  of  fovue.  When  in 
hairy  parts,  which  are  the  usual  seats,  the  hairs  are  always  invaded, 
especially  the  roots.  Here  the  parasite  grows  luxuriantly,  but  it  does 
not  extend  far  up  the  .shaft ;  its  primary  seat  is  the  epithelium  of  the 
hair-follicle.  On  non-hairy  parts  the  mycelium  invades  the  deeper 
layers  of  the  epidermis.  The  mycelium  consists  of  unjointed.  branch- 
ing, confusedly-intercrossing  tubes;  in  certain  of  them,  which  become 
divided  into  joints,  oval  spores  form. 

The  nails  are  very  rarely  affected,  and  chiefly  by  mycelium. 

The  Trichophyton  tonsurans  is  the  cause  of  tinea  tonsurans,  tinea 
kerion,  tinea  circinata,  tinea  .sycosis,  and  tinea  unguium. 

In  tinea  tonBurana  the  hair  is  chiefly  aflected;  the  root  and  the 
lower  part  of  the  shaft  are  crammed  with  spores  which  lie  in  rows 
between  the  fibrils  of  the  hair.  The  weakened  hair  breaks  beyond 
the  scalp,  leaving  a  stubby  line  of  fracture.  Epidermic  scales  from 
the  surface  may  contain  fungus,  but  the  cleeper  living  cells  of  the 
root-sheaths  never  (Thin  and  Taylor).  Spores  are  abundant,  and  oval 
in  shape ;  mycelial  threads  are  rare.  Points  worth  remembering  in 
relation  with  the  undoubted  fungoid  origin  of  the  disease  are  its  occur- 
rence in  children  only  (speaking  broadly),  tlie  predisposition  to  it 
shown  by  some,  its  f^reat  contagiousnes-s  when  acute,  diminishing  as 
it  becomes  chronic,  and  its  more  severe  course  when  contracted  from 
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animals,  as  the  horse.  It  may  excite  severe  irritation  ami  even 
suppuration — T.  kerlon. 

Tinea  circinata. — Here  the  parasite  infests  epidermic  cells,  alwsyti 
causing  desquamation,  sometimes  vesiculation  or  even  more  severe 
inflammation.  Mycelium  is  chiefly  present  in  the  form  of  very  lon>r. 
jointed  and  branched  threads ;  the  spores  are  scantv,  single,  or  in 
short  chains.  The  fungus  altogether  is  often  scanty,  and  is  esjteciallv 
difficult  to  detect  if  it  has  excited  inflammation. 

Tinea  sycosis. — When  attacking  the  beard  the  fungus  is  found 
chiefly  in  the  hair,  but  also  in  the  follicle:  both  mycelium  and  sponi« 
are  seen,  the  latter  in  excess,  but  not  so  uiarkeilly  as  in  T.  tonsurans. 
The  mycelium  generally  lies  round  the  root  of  the  hair,  and  is  pulled 
out  of  the  sheath  with  it.     Severe  inflammation  is  generally  excitetL 

Tinea  uncrmum. — Mycelial  threads  of  trichophyton  may  oeca.iion- 
ally  invade  a  flnger-nail,  rendering  it  o|>a(|ue.  thick,  and  hrittlf. 
Unlike  a  general  i-onditiim,  the  fungus  produces  these  changes  in  one 
to  three  nails  only,  and  the  toe-nails  are  scarcely  ever  affecteil.  In 
this  situation   it  is  extremely  diflicnlt  to  destroy. 

Chloasma,  Pityriasis  versicolor. — MicrosjKiron  furfur  invades 
the  linniy  layer  of  the  epidermis  of  covered  parts  of  the  trunk,  grow- 
ing more  superficially  than  any  of  the  above,  rarelv  causing  irritation 
and  not  attacking  nuils  or  hair.  It  con.-'ist.'i  of  jointed  mvcelial  threads, 
which  are  always  abundant,  and  spores,  which  vary  much  in  form  and 
grow  at  tbf  ends  of  the  uiycelial  threads. 

Actinomycosis. — The  my  fungus  ['ii-ti»iiiinfi-v«)  is  believetl  to  be 
the  cause  of  this  disca.«e.  It  has  been  dcscribc<l  at  p.  3."»4.  Its 
botanical  jMisition  is  doubtful. 

Madura  Foot. — In  certain  parts  of  India  the  feet  of  nativi-s  onlv 
swell ;  tubercles  form  beneath  the  skin,  burst,  and  leave  sinuses  fnmi 
which  bodies  like  those  constituting  the  roe  of  a  fish  are  dischargetl. 
or,  mure  rarely,  bodies  like  grains  of  gun|)owiler.  In  the  funucr  fungi 
have  never  been  found  :  but  in  the  hitter,  after  soaking  for  snnie  dav> 
in  polasb.  fungous  elements  luivc  been  lecogiiizcd.  and  called  ('hionvplic 
rarteri.  These  are  believed  by  souie  {\'.  Carter)  to  be  the  cau-if  of 
bulb  cla.«^es  of  tli<'  disease.  I'linningbam  and  Lewis  ilo  ii(»t  hold  this 
view.'  On  section,  masses  of  the  above  bfidi<'s  are  seen,  espi-eiallv  in 
the  fatty  layer;  the  niassi-s  may  have  no  obvious  coiuniuuicalioii  with 
each  other  or  with  the  surface.  The  botanical  position  of  the  fungi 
found  is  doubtful. 

'  (^iriiti'ii  IHeliiaviry. 
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methods  of  demonstrating  the  presence  of 
path<x;enic  microorganisms. 

These  vary  according  a»  they  are  used  tor  the  investigation  of  (a) 
fluids  or  (ft)  tissues. 

(a)  MICRO-OBGANISMS  IN  FLUIDS. —1.  Simple  micro- 
Bcopic  examination  may  be  suificient  to  reveal  organisms  of  distinc- 
tive form  or  possessing  marked  powers  of  locomotion.  No  prepara- 
tion will  be  necessary  beyond  mounting  a  thin  layer  of  blood  or  other 
fluid. 

'1.  Recklinghausen  pointe<l  out  the  resisting  power  of  many  of  these 
organisms  to  alkalies  and  dilute  acids:  solutions  of  these  were  for- 
merly used  to  clear  away  fatty  and  albuminoid  particles,  but  now-a- 
days  they  are  employed  only  as  a  part  of  complex  staining  processes, 

3.  Staining. — This  is  by  far  the  most  important  method,  and  it  is 
to  Weigert  that  we  owe  the  introduction  of  the  reagents — the  ani- 
line dyes.  Logwood  stains  many  fungi  well,  but  it  bas  no  preference 
for  them  over  animal  tissues,  so  it  does  not  cause  them  to  stand  out. 
The  aniline  dyes  most  often  used  are  fuchsine.  methyl  violet,  and 
methylene  blue,  or  Bismarck  brown  for  photogi-aphy :  watery  solu- 
tions are  employed,  from  J  to  o  per  cent.  Cover-glasses  and  slides 
should  be  cleaned  in  very  dilute  nitric  acid  and  kept  in  alcohol ; 
before  use  they  should  be  heated  in  a  spirit  flame  whilst  held  in  for- 
ceps. Take  two  cover-glasses  which  have  just  coole<l,  place  a  small 
drop  of  the  fluid  on  one,  put  the  other  glass  on  the  top  of  it,  s(jueeze 
the  glasses  gently  together,  and  then  glide  one  off  the  other,  so  as  to 
leave  a  vei-if  thin  layer  of  the  fluid  on  each.  Now  dry. both  cover- 
glas.ses  by  passing  them  several  times  through  a  spirit  flame.  A  tem- 
pemture  of  120°  F.  should  be  reached  for  a  few  minutt^  to  produce 
insolubility  and  fixation  to  the  glass  of  any  aUmmen.  If  a  weak 
staining  solution  is  used,  the  glasses  must  be  floated  on  it  for  some 
time;  but  a  strong  solution  {2-o  jier  cent.)  is  sometimes  as  good, 
and  stains  deeply  in  less  than  a  minute.  Pour  a  little  on  to  the  gla.ss, 
pour  it  off  after  a  few  seconds,  and  wash  with  distilled  water  from  a 
wiLsh-bottle ;  dry  over  a  flame.  Warm  a  slide,  and  just  melt  on  it  a 
little  .solid  balsam  :  drop  the  slightly  wanned  cover-glass  on  to  this 
and  press  it  down. 

For  fluids  rich  in  albumen  a  concentrated  solution  of  aniline  brown 
in  glycerin  and  water  (equal  parts)  may  be  used  with  advantage. 
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Certain  organi.sii)!«  urc  distinguished  -by  holding  to  basic  anilint* 
dyes,  as  fuchsiue,  gentian  violet,  methyl  violet,  ete.,  which  they  have 
taken  up  slowly  from  Hiiids  which  may  be  either  alkaline  or  acid 
(Zichl),  when  they  arc  acted  on  by  a  sulution  of  nitric  acid  (1  in  :\). 
whilst  everything  else  is  decolorized,  including  other  kinds  of  bac- 
teria. These  latter  and  the  tissues  ntay,  af^er  the  acid  ba8  been 
washed  off.  be  stained  with  some  contrast-color — c.  </.  fuchsine  ant) 
methylene  blue.  This  method  will  be  described  under  "Ti.-wues." 
The  chief  fungi  known  to  stain  in  this  way  are  U.  tuberculosis  and  It. 
lepne  ;  a  coccus  also  has  been  met  with.  B.  tuberculosis  is  now  con- 
stantly sought  for  in  jms,  in  sputum,  and  in  urine  for  purposes  of 
diagiicwis  or  to  learn  the  result  of  treatment. 

For  the  examination  of  fluids  for  Tt.  tuhcix-uh>.si!4.  (libbes'  <h»ubli' 
stain  is  the  quickest,  and  is  .said  to  be  as  i-eliable  as  any  (Vignul). 
It  consists  of  two  parts  of  fuchsine  to  one  part  of  methylene  blue  dis- 
solved in  an  alcoholic  solution  of  aniline  oil. 

A  method  of  very  general  use  in  the  examination  for  bacteria,  both 
of  cover-glas.*  specimens  and  of  sections,  has  be<>n  irilrodncetl  by  Dr. 
Gram  of  foiK'nhagen.  Cover-ghisses  are  soaked  for  some  uiinntes. 
sections  for  some  hours,  in  Ehrlieh's  aniline-water  solution  of 
gentian  or  methyl  violet  until  they  are  deeply  staintil.  They  an> 
then  phiciv]  on  or  in  a  sohition  of  1  part  of  iodine  and  -  of  jnnassic 
iodide  in  300  of  water  until  they  turn  brown  (/.  r.  two  or  three  min- 
utes). Alcohol  followed  by  oil  of  cloves  isusinl  to  decolorize  tliesi>eci- 
men,  which  is  then  mounted.  Most  organisms  n-main  dit-ply  stainetl. 
but  some — gonococcu.s  and  Frieilliiridcr's  pneiiniiK'oceus — are  dtind- 
orized.      Kosine  or  Itisiuai'ck  bixiwu  may  )><■  used  as  a  contrast   stain. 

Ehrlich's  solution  is  made  by  adding  a  coneentrated  alcoholic  .'niln- 
tion  of  methyl  or  gentian  violet  to  aniline-water  (see  beh'w)  until  it 
bei'ouies  opalescent. 

(/.)  MICRO-ORGANISMS  IN  TISSUES.— Tissues  for  exami- 
nation .-should  be  placed  in  thin  slices  as  soon  as  possible  after  death 
in  stiong  metlivlatcd  spirit  or  absolute  alcohol.  When  tlmroughly 
hardened  vt-ry  thin  sections  nmst  be  cm  cillier  by  hand  or  l)y  niiiic 
niiriuioiiic.  If  a  freezing-niacliiiie  is  used  a  thinuish  slice  of  the 
tissue  must  be  soaktnl  in  plenty  of  water  for  two  or  three  hours,  antl 
then  ]nit  into  mnciljige  (li.  P.)  for  a  similar  time.  The  sections  are  to 
be  jihiced  for  tivclvc  hours  or  longer  in  a  1  ])er  cent,  watery  .>:ohttiitn 
uf  the  live  selected,   alwavs  filtered    before   use;  warmth    facilitate;" 


THE   VEGETABLE  PARASITES.  627 

staining.  Some  workers  transfer  the  stained  section  to  a  1  per  cent. 
Bolutlon  of  glacial  acetic  acid,  then  to  absolute  alcohol,  and  Hnally  to 
oil  of  cloves :  othere  put  them  .straight  into  alcoliol.  Each  one  of 
these  fluids  dissolves  the  dye  out  of  the  tissue,  and  the  difficulty  is  to 
carry  the  sections  through  them  rapidly  enough.  It  is  best,  there- 
fore, at  first  to  take  only  one  section  at  u  time  out  of  the  staining 
fluid.  One  or  two  trials  will  show  how  long  the  section  must  be  left 
in  each  fluid  in  order  that  it  may  still  retain  a  rather  pale  color  when 
it  is  spread  out  on  the  slide.  Superfluous  oil  of  cloves  is  now  run 
off.  and  the  section  dried  with  a  piece  of  clean  filter-paper  pressed 
firmly  on  it.  A  drop  of  Canada  balsam  dissolved  in  xylol  is  put 
on  the  covei'-glass,  and  this  is  applied  ;  ehloi'oform  and  benzol  balsam 
slowly  dissolve  out  the  stain,  and  pure  balsam  is  rather  difficult  to 
work  with. 

If  a  blue  or  violet  stain  has  been  used,  the  sections,  after  washing 
in  alcohoK  may  be  dipped  in  water  for  a  moment,  and  then  placed  in 
eosine  or  carmine  solution  for  an  hour ;.  the  tissue-elements  acquire 
a  red  tint,  whilst  the  organisms  remain  bhie  or  violet.  The  sections 
must  now  be  carried  through  alcohol  and  oil  of  cloves ;  then  mounted. 

To  examine  tissues  for  B.  tuberculosis  or  B.  lepr»,  Ehrlich's  process 
is  the  best.  Many  contrast  stains  may  be  used;  we  shall  speak  of 
fuchsine  and  methylene  blue.  To  100  c.c.  of  water  add  4  c.c.  of  pure 
aniline  (ordinary  aniline  is  much  cheaper  and  very  gootl),  shake  well 
and  filter;  to  the  filtrate  add  11  c.c.  of  a  saturated  nlcobolic  solution 
of  fuchsine.  Prepare  also  a  saturated  solution  in  absolute  alcohol  of 
methylene  blue,  and  dilute  nitric  acid  (B.  P.)  with  two  parts  of  water, 
or  with  three,  if  this  decolorizes  too  quickly.  Place  the  sections  in 
the  fuchsine  solution  for  at  least  two  hours  in  a  warm  place ;  then 
transfer  them  to  the  nitric-acid  .solution,  and  leave  them  until  the 
color  is  almost  gone;  then  rinse  them  in  water  and  put  them  into 
methylene  blue  for  an  hour.  Now  pa.ss  them  through  absolute  alco- 
hol and  oil  of  cloves,  and  mount  as  above.  Either  B.  tuberculosis  or 
leprae  will  appear  red  on  a  blue  ground  ;  all  other  organisms  present 
will  be  blue. 

With  large  and  delicate  sections  it  is  a  good  plan  to  use  the  glass 
.slide  as  a  section  lifter,  pushing  it  obliquely  into  the  cloves  or  even 
the  alcohol,  and  there  spix'ading  the  section  out  upon  it.  Large  ves- 
sels and  plenty  of  the  fluid  must  be  used  for  this  purpose. 

With  large  organisms  or  with  successful  contrast-staining  a  power 
of  five  hundred  diameters  and  ordinary  illumination  will  be  sufiicient 
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for  moat  purposes  ;  but  for  the  smaller  fungi  the  highest  powers  made 
and  a  substage  condenser  of  very  wide  angular  aperture  are  necvs- 
sary.' 

CUXiTrVATION. — Having  determined  the  presence  of  organiKnis 

in  a  fluid  or  tissue,  it  may  be  wished  to  cultivate  them  to  study  their 
life-conditions  or  to  inoculate  the  pure  organisms  on  other  animal?. 

Three  methods  may  be  mentionetl — cultivutiun  in  fluids,  in  s(di<t<. 
and  in  living  animals. 

In  Fluids. — Klebs  introduced  a  method  which  he  called  "  Frac- 
tionirte  Cultur."  It  consists  in  adding  to  a  t>terile<fluid  a  small  quan- 
tity of  a  fluid  or  substance  containing  the  fungus.  Under  suitable 
conditions  the  latter  will  grow.  A  small  ({uantity  of  the  culture- 
fluid  may  then  be  added  to  another  flask,  imd  »o  on  until  all  vesiigfs 
of  what  was  inoculate*!  in  the  first  fljL«k  along  with  the  original  urgiiii- 
isms  must  have  disappeared.  If  more  tlian  one  kind  of  fungus  is 
inoculated,  or  if  in  the  inoculation  of  .tucci's.sive  flasks  contaminati'm 
from  the  air  or  apparatus  occurs,  it  may  be  impossible  to  obtain  a 
pure  cultivation  of  one  organism. 

In  Solids. — Koch,  therefore,  introduced  a  solid  culture-ground. 
Clear  meat-broths  and  other  fluids  are  peptonized,  and  have  a<ldi'<l  to 
them  sufficient  gelatin  (Sj-^  per  cent.)  to  render  thcui  solid  at  'l^i"^- 
'l'i°  ('..  at  which  temperature  most  fungi  will  grt)w  fairly.  Klein. 
however,  finds  it  necessary  for  the  latter  temperature  to  liiivc  ai  least 
10  |K'r  cent,  of  gelatin  pn'sent.  .\gar-agar,  obtaintnl  from  seawee^l. 
is  now  used  to  thicken  fluids  reiiuired  to  remain  solid  at  the  tenijKTa- 
tnre  of  the  Ixxly  and  higher.  Serum  of  bloo<l  solidified  and  sieriltztil 
by  heating  to  60°  C.  for  sliort  periods  on  consecutive  days  may  l»e 
cmployetl.  A  thin  layer  of  the  gelatin  may  be  .-ju'ead  on  a  cftver- 
gla.'is ;  a  n-cently-licat***!  wire,  having  on  it  the  material  to  be  e.xani- 
inp<I,  is  <lr.iwn  across  the  gelatin  in  two  or  thrcH'  lines,  and  the  cover 
is  invcrtcl  over  a  glass  cell,  K.xaiiiination  will  now  show  what  organ- 
isms arc  prcsctil,  and  where  the  one  it  is  wisheti  to  grow  is  situate: 
tlie  growth  may  tic  watched  :iiid  frc-;h  ctdnn-e-gntunds  inoculated  fnmi 
it.  .\»  the  inoculation  takes  place  in  air,  organisms  may  fall  ui«in 
the  gchitin  or  tlic  wire  niiiy  catch  one  or  two.  The  latter  wuiild  lie  in 
the  ino<'uhitii>n-lincs :  the  former  would  jirobabty  be  away  from  thi-ni. 
anil  tlicrcffire  at  oiicc  rc-cogni/.alde.  Kxaniinalion  of  several  line* 
giutrds  jigaiitst  the  former  fallacy,  "  Plate"  cultivations  are  now  fre- 
'  K<H-li.  Trii'im.  Inf.  liiii.,  [i.  27, 


THE  VEGETABLE  PARASITES.  529 

quently  used.  To  examine  air  a  glasn  plate  covered  with  gelatin  pep- 
tone may  be  exposed  for  a  given  time,  then  kept  under  a  moist  bell* 
jar :  colonies  will  grow  wherever  germs  have  fallen,  and  any  one  can 
be  cultivated  in  tubes.  Again,  earth  or  a  tissue  may  be  broken  up 
in  sterilized  water,  and  a  little  of  this  may  be  shaken  with  sterilized 
gelatin  peptone ;  the  latter  is  then  poured  on  a  plate  and  allowed  to 
set.  Most  frequently  such  cultivations  arc  carried  on  in  test-tubes, 
inoculated  with  a  platinum  wire  heated  to  redness  just  before  it  is 
dipped  into  the  substance  to  be  examined.  A  puncture  with  it  is 
then  made  into  the  gelatin.  A  very  handy  method  of  cultivation  is 
the  inoculation  of  slices  of  recently- boiled  potato,  made  with  a  pure 
knife  and  kept  under  a  bell-jar  in  moist  air. 

In  Animals. — Koch  injected  fiuids  containing  many  kinds  of 
organisms  into  the  bodies  of  animals.  In  only  one  case  did  two  organ- 
isms develop,  and  then  whilst  one  (bacillus)  was  in  the  blood,  the 
other  (coccus)  remained  in  tissues  round  the  inoculation -puncture. 
The  former  gave  rise  to  septicaemia,  and  could  be  easily  inoculated 
alone ;  but  the  latter,  which  caused  spreading  gangrene,  could  not  be 
obtained  free  from  the  bacillus  until  both  were  inoculated  on  an  ani- 
mal, in  which  the  latter  could  not  grow,  whilst  the  former  flourished. 
Pure  cultivation  of  each  could  now  he  carried  through  anv  number 
of  animals.'  It  may,  however,  be  impossible  to  find  an  animal  in 
which  the  organism  it  is  desired  to  cultivate  will  grow. 

In  all  such  experiments  apparatus  must  he  purified  at  1-50°  C.  for 
some  hours,  instruments  passed  through  a  flame  before  use,  and  so 
forth  ;  they  should  be  carried  on  in  the  purest  and  quietest  atmo- 
sphere obtainable.  The  food-material,  its  reaction,  the  temperature, 
tlie  amount  of  oxygen,  must  he  varied  experimentally  to  suit  any 
fungus  it  is  desired  to  grow. 

'  Koch,  p.  43. 
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ARSCESS,  263 
eiiology  of  acute,  281 
formation  of      "       263 
etiology  of  chronic,  309 
formation  of    "        262,  306 
metastatic,  '236,  459 
micrococci  in,  282 
of  bone.  361 
of  bruin,  445,  446 
of  kidnevB,  400 
of  liver,  395 
of  lungs,  418,  500 
of  lynipliatic  glands,  380 
Actinoiiiycoiiis.  354 
Activity,  fiuielional,  21 
nutritive,  21 
rei>roduflive,  27 
vital,  20 
Acute  tiilwrcniosis,  300 
Adenomata,  1 15 
Ailenonm  of  liver,  178 
of  mammary  gland,  177 
of  mucous  membranes,  179 
of  ovary,  178 
of  parotid,  17S 
of  prostate,  178 
of  seltaeeoiis  glands,  179 
of  tJiyroid.  178 
Adenoid  uincer.    See  Epithelioma,  Oj/lia- 

ilricat. 
Ad  eoo- fibroma,  180 
Adeno-myxomo,  143,  176 
Ad  en  o-snrcom  ft,  176 
Adipose  tis.sne,  atrophy  of,  46 

regeneration  of,  112 
Aiimenlary  canal,  lardaceous  degenera- 
tion of,  94 
Amyloid  degeneration.     See  Lardaceoiu 

Dcgtnenuioii. 
Antemin,  local,  202 

infarction  from,  203,  229 
rennltt*  of,  202 
splenica,  241 
Aneurism  by  anastomosis,  172 
from  arteritis,  307 
embolism.  235 
Angiomata,  138,  170 
ArtericM,  atheroma  of,  367 
calcification  of,  99 


Arteries,  fatty  degeneration  of,  69 

inflammation  of,  366 

in  chronic  Bright's  disease,  411 

in  syphilis,  346 

terminal,  229 
Arteritis,  acute,  367 

chronic,  367 
Aseptic  traumatic  fever,  298 
Atheroma,  367 
Atrophy,  45 

causes  of,  49 

numerical,  47 

of  adipose  tissue.  46 

physical  characters  of,  48 

simple,  46 

BACILLUS  anthracis,  503 
biilyrifus,  503 

of  glanders,  351 

of  feprte,  33-1 

of  rtiinoscleroma,  354 

subtilis,  503 

syphiliticus,  348 

tuuercnloeis,  312 

of  typhoid,  509 
Bacteria,  or  schiioDiycetes.  469 

artlir<is|iorous.  472 

condititms  of  life  of,  472 

description  of.  469 

distriljuiion  of,  in  Nature,  475 

ellects  of,  483 

eiidosporous,  471 

in  living  tissues,  477,  482 

monomorphic,  472 

mutability  of,  444 

non-jNilhogenic,  481 

pathogcnii;,  481 

Hl>ecitic  olasHitication  of,  484.  492 
'     spontaneous  generation  of,  481 

polymorphic,  472 
:  Bacterium  lactis,  502 
I     lineolu.  502 
!      synsanlhum,  502 

termo,  502 
Blastomycetes,  469 
Blood,  ante-mortem  coagulation  of. 
T/ironiixiniii. 

poMt-mortem  coagulation  of,  218 

and  circulation,  cliangeis  in,  200 

in 


See 
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Blood-conftiilation.     See  Tkromboni. 
Blood-c()r[)Uscle8,   emigraiion   of,  in   in- 
HitnimBlion,  724 
exudation  of,  in  mechanical  Iivper- 
leiiiia,  208 
Blood-iyrffi,  ll>8,  199,  2t»0 
Kood-vewclu,  L-Hk-ifii-alion  of,  99 

cImiiKeH  in,   in   inllammatiou,   236, 
•25.1 

in  local  BnH>Tnia,  203 
fally  degeneration  of,  00-71 
iiitluniniatiou  of,  36t> 
lanlaceouH  (Itineration  of,  06 
new  foriimtion  i>f.     See  Angiumala. 
ref^ei I e ration  of.  111 
Bone,  alropliy  of,  62 
caries  of,  360 
inflaiiiniution  of,  ;159 
necroMiNof,  301 
regeneration  of,  113 
sclenisia  of,  3(U 
Brain,  alMcew  of,  445 
embolixni  in,  U37 
fatty  (iesencration  of.      See   Cerebrai 

fi'firnini/. 
inflaiiuiiatioii  of,  -l-IO 
inlluniniulory  Mifieniiigof,  446 
red  Miitening  of,  7ii.  2'iH 
softening  of,  from  i-inlxiliun,  238 
w;lercH<iti  of,  44K 
111  mill  lK>si!(  of,  237 
tuWn-le  ot".  32(1 
wliitii  ixiAeninc  nf,  75 
yellow  Mit'teiiinK  of,  76 
Brown  iitri>])liy  of  heart,  73 
tndiiriitinii  of  liin)>!i,  212 

CA(;nEXlA,  .luirt-roiiB.  128 
Cat  I 'ant  ins  dtxivncration,  96 
(if  !irii'ri«*,  »',' 
Caiiccr.      Set'  ( Iiirijuii/in. 
<.'aiiilliin(->.  imty  dc^enemtion  uf,  70 
Can'iniinia.  Irtl 
iiiK-niiid.  1'.t3 

hllMxI-Vl-SM-lK  of,   182 

(flkof,  iMl 

clinical  cliariunere  uf,  185 

colliiid.  1!M 

devi'l(i|>niciit  of.  1S2 

ei)<v|iliiil<iiit.  \HX 

i-]iitlnli:il.  l"'.* 

)ytii|-li!ui>>  -f.  IK-J 

Miflaii-itii-.     Sti'  .\f'liiiiofic Sttreoma. 

(M-teiiid,      Set'  (Mii'i'i  S<irtoma. 

M-irrliii-.  l-S'l 

M-i'oiiilMry  rliiiiiijfh  ill,  184 

utri'iiKi  "f.  1^2 

Mnii-iiirc  iif,  1^1 

varitiii-s  nf.  \'*i 
Cari'iiKiniiila,  181 
t 'arii->.  'MO 

iif(T(ilica.  Wl 
Cartilafiu.  intlaniuialinn  of,  357 


Cartilage,  regeneration  of,  113 
I'aveation,  07 

of  producU  of  scrofuloiu  intfanimation, 
324 

uf  tubercle,  305 
Caueoni  niawes,  intliologii-al  oiKniScaiire 

of,  68 
Catarrh,  385 

mucoiiB,  386 

■erouii.  386 
Cell,  definition  of,  18 

nucleus  of,  19 


prutoiilasni  of,  18 
L'ell,  ■      ■ 


CellM,  constitution  of,  18 

geneMiH  of,  28 

"indiflerent,"  124 

niiil(i|iliciition  of,  28 

phvoioldgy  of,  18 
Cell-wall,  nature  of,  19 
Cerebral  Mifli'ning,  74 
Cerebru-spinal  nieningitiH,  mierococci  in, 

501 
CbtoaBnia,  524 
Cholera,  513 
Chondroniata.  145 
Cicatricial  tiHiiie.     See  Sear-tittiu, 
CirrhiituM,  bilinrv,  396 

of  liver,  395  ' 
Clotii,  ante-iiHirteRi.  218 

piiitt-Hiiirteni,  218 
Cloudy  HM'flliiig.  77 
Colloid  cancer,  194 

deKL>nemti(in.  80 
Condyliiniata,  173 
CongiMtiun.     See  Hi/piTtimia. 
Connective  tissue,  fatty  infiltration  of,  nS 
inflnmiiiaiion  of,  357 
rcKciK'nui'in  of,  112 
Cornea,  inlluniniaiion  of,  357 
CoriMira  Bniyla(%>a,  94 
( 'iir|jUM-les,  exudation.  248 
Croiiii.  3SN 

Cryiilogenvtic  innainnintions,  274 
Cnliivoiioii  of  KcniiK,  niethcNls  of,  528 
Cvctic  Kirconia,  150 
Cysls.  195 

claw  li cat  ion  of,  197 

nuHUtt  of  origin  of,  195 

K-i-iiiiilnry  clmngcs  in,  197 

sinicture  of,  190 

DE(;KSKRAT[0N.  45 
iiniylriid.     See  Ijoiiliieniu*. 
iiMvndinu  and  descend  in);,  449 
c:dci>rc<)iii*.  'M) 
(".iiisi-s  of.  45 
colloid,  Nil 
falty.  ."i5 
i:rajiiilar.  77 
laniaivous.  f<3 
miKiiid,  7!) 
[lignientary.  10(i 
primury  and  M-condarr,  448 
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Desmo bacteria,  503 
Diplitheria,  270,  388 
Disea^,  SU 

acxiiiircd,  31 

efletis  of  previous,  35 

etiology  of,  33 

exciting  causes  of,  34 

genenil  and  local,  32 

inlierilei],  31 

mode  of  extension  of,  36 

preUiniH«ing  causes  of,  33 

etructunil,  organic,  and  functional,  32 

terminations  of  37 
Oiscases,  contagious,  ^89 

etiology  of,  4M9 

infective,  4S9 

mioNmatic,  490 

septic,  490 

viirieties  of,  489 
Dlsinfectiug.  modes  of.    See  Anliseptio, 
Dysentery,  390 

ECTHOXDROSKS,  148 
Klirlicli's  method  of  staining  bacilli 
of  tiilteri-le  and  leprosy,  627 
KmtKjli,  capillarv,  236 

fat,  i-Jfi 

sources  of,  225 
Einiiiilism,  225 

as  e.iiise  of  aneurism,  235 

in  brain,  257 

results  of,  228 
Embrvonlc  remains,  bvpothesis  of,  124, 

"137 
Emigration  of  white  blood-corpuscles  in 

inflammation,  247 
Empliyscina,  53 
Enceplialitix,  444 
Entvphaloid  cancer,  188 
Encliondnim^ita.    See  Oiondromaia, 
Endocarditis,  372 

acute,  373 

chronic,  375 

etiolojry  of,  375 

infective,  374 

niicroc-occi  in,  375 

ulcerative,  374 
Epililast.  29 
Epithelioma.  189 

cylindrical.  193 
Epithelium,  regeneration  of,  118 
Epulis,  167 

Erysipelas,  micrococci  in.  495 
Exostoses,  149 
Kxudation-corpnBcIes,  66 
Exudation  in  inflammation,  247 

in  mechanical  hypencmia,  208 

F.VRCY,  350 
Fat,  absorption  of,  66 
as  cause  of  embolism,  237 
source  of,  in  fatty  degeneration,  63 
Fatty  degeneration,  65 


Fatty  degeneration,  eauees  of,  56,  64 
of  arteries,  69 
of  brain,  74 
of  capillaries,  70 
of  heart,  71 
of  kidneys,  74 
of  ninscle,  71 
infiltration,  65 
of  connective  tissue,  57 
of  heart,  59 
of  liver,  60 
of  muscle,  59 
metamorphosis,  63 
Favns,  523 

Fermentation,  etiology  of,  463 
germ  theory  of,  464 
physical  theory  of,  464 
products  of,  468 
Fever,  aseptic  Imumatic,  298 
definition  of,  286 
essential,  297 
etiology  of,  296 
hysterical,  298 
infective,  297 
nervous,  298 
non-infective,  298 
primary,  297 
secondary,  298 
simple  traumatic,  298 
singes  of,  295 
symptoms  of,  292 
(emperntiire  in,  294 
Fibroid  induration,  as  result  of  inflam- 
mution,  260,  262 
of  mechanical  bypersmia,  209 
of  syphilis,  342 
of  heart,  377 
Fibromata,  139 
Fibropliistic  tumor.    See  Surtomata,  gpin- 

dlf-tclled. 
Fungi,  469. 

GANGRENE  (see  Neermu),  38 
dry.  40 
moist,  41 
senile,  42 
Genesis  of  cells,  28,  249 
tterm-theorv  of  disease,  463 
Giant  cells, '29,  260,  286 
Gianl-Krowth,  110 
Gihljes'  dnnble  stain  for  tubercle-bacilli, 

526 
Glanders,  350 
Glioma.  161 

Glomerulo-nephritia,  407 
Gluge,  (.■<>rpuBcie8  of,  66 
fionorrbu.']),  micrococci  in,  49H 
(irani's  method  of  staining  raicro-orgoa- 

isms,  526 
Granular  degeneration,  77 
Grannlomata,  infective.  299 
Gray  degeneration.     See  Sderasu. 
Gumuiata,  343 
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HXMATODIN,  101 
IIn>iuatninnna»  malarue,  506 
Heurt,  bmwn  alropliy  of,  73 

cliangex  in  pyrfsia,  79 

faltv  <lej;encratioii  of,  71 
iiifiltration  of,  59 

filiruul  induration  of,  377 

inflammation  of,  372 
Hemorrliagic  infarct,  230 
Heredity,  lU 
Heternlopy,  125 
Hodgkin's  disease,  153 
Homolofcy,  125 
Honw,  174 
Hypenemia,  203 

active,  203 

as  t-aiise  of  new  growtl),  132 

nieclianicnl,  205 

of  liver,  211 

of  lungw.  212 

jHwi-niiirtem  appearances  of,  210 
llyjieriilasia,  108 
Hy[)crpyrexin,  295 
Hyi>ertropIiy,  107 

0(im)>enKUiory,  109 
Hvpliiirnvt-elcs,  520 
Hypnhlnst,  29 

INFARCT,  230 
IniVtlivv  diseiwes,  489 
izraniiliiiimta,  299 
Infill  nit  ionti,  4tt 
Infilirntiim,  fatty,  55 
Intliiiiiinntinn,  244 

as  ^-an^t'  <if  nt>cnMis,  39,  270 
ciniM-Mof  liliKxI-xtasis  in,  255 
Hmiices  in  the  bliKKl -vessels  and  circii- 
liilidu  in,  245 
in  iiitlan)e«l  tiseueu,  251 
cniii[Mins,  388 
crviiiiigenftii',  274 
dipliiheritic,  270,  388 
(.'in  iff  rati  I  in  of  retl  hlood-corptiBcIes  in, 
24S 
of  wliiiu  )il<HM]-(iirpiiscleH  in,  247 
i-iM-niiul  Ii*iiHi  iif,  252 
I'liuloyy  iif,  271 

(.•xphiiialimi    of  micrnM-opiL-   phenom- 
ciui  of.  254 
i'liiii<':il  si^'iis  Iif,  2'iti 
exiidiiliiiM  of  lii|niir  sanf;ninis  in,  251 
filiriiiiius.  2-"i9 
fiiniKilioii  of  piiri  in,  2l>4 
lnTiiiirrli:iiric,  2tW 
iiliopiithii'.     rN-t  Cryptiijfiiftir. 
infi"  livf,  274 
rn-.-r.-tii-.  27» 
|>nHiii('iive,  2-"i!l 
wriitiili'u-..    See  VM/u/a, 
MTOUN  2">'' 
Mipiinriitivp,  2'>2 
Mii-i-i  ill.  2l'i 
teniiinatiotiH  nf.  2tiK 


I  Inflammation,  traumatic,  372 

ulcerative,  266 

varieties  of,  257 
Inflammation  of  arteries,  366 

of  blood-vessels,  366 

of  bone,  359 

of  brain  and  spinal  cord,  443 

of  cartilage,  3.57 

of  connective  tissues,  357 

of  cornea,  357 

of  heart,  372 

of  kidners,  394 

of  liver, '394 

of  lungs,  412 

of  lymphatic  stnirtures,  379 

of  raucous  membranes,  387 

of  xeroufl  membranes,  391 

of  special  organs  and  liiMieii,  358 

of  veins,  371 
Inflammatory  fever,  298 

stasis,  255 
Inlentitia)  hepatitis,  395 

nephritis,  408 

pneumonia,  423 
IiiteHtiue,  lardsceoiie  degeneralioa  ot,  M 

luberculosis  of,  324 

Ivpboid  uti-eration  of,  382 
<  Isciismia.     Sec  Anirmia,  LaeaL 

V'ARYOKIXESIS,  28 
JV     Kidney,  alim-etts  of,  400 
fatty  degenemtion  of,  74 
clomenilo-ncphrilis,  407 
,      iiiflaiiiniation  of,  399 
interstitial  nephritis,  408 
lardai-euiiK  defceneration  of,  89 
tcuchifmicf!ron-ili  in,  243 
scarlatinal  nephritis.  407 
Kiippumlive  nephritis,  400 
surfcical,  400 
luljul  iic|ihritiH,  403 

LARHACKOrs  dejjeneration,  83 
of  alinn-nlnrv  canal,  94 

nf  kidneys.  JS9 

of  liver.  Hi 

of  lyuiphntic  plunds,  94 

of  Bplwn,  92 
sulwtnnce.  nature  of,  83 

re:ulions  of.  S4 

wnirce  of,  87 
Lepriwy,  337 
I^piKtiiriT.  470 
IxMU'liii'niia,  23!' 
lA-uchicniic  ci^iwllw  in  kidner,  243 

in  liver,  243 

ill  lyinjilintic  Kl&nds.  243 

in  Mplccn.  242 
I^iii-ofytosis,  240 
LilHimal.i.  14'S 

[.itlen's  cx|ilnn»lioii  of  iufantion,  231 
I.iver,  aliMi-ss  of,  395 
I      aaite  intluniiDation  of,  395 
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Liver,  acute  yellow  atrophy  of,  399 
changes  in,  in  pyrexia,  78 
cirrhiwis  of!  39o 
fatty  intiltration  of,  60 
in  s[ilenic  amemia,  243 
tardaL-eons  degeneration  o(  87 
leiicfiiL'niic  gruwtlid  in,  243 
nntmeg,  21 1 

syphilitic  growths  in,  349 
Ltings.  abxeesH  of.  418 
brooch n- pneumonia,  419 
brown  induration  of,  212 
catarrhal  pneumonia,  419 
cirrho»i».     See  InU-i-«lHud  PneuwvmuL, 
croupous  pneumonia,  412 
emphyitema  of,  o3 
gangrene  of,  418 
infiammation  of,  412 
interelilial  pneumonia,  423 
pigmenlution  of,  104 
phthisis.  429 
tlllwrciilosisnf,  412 
LupiiB  vulgaris,  831 
Lymphadenonia.     See  Lgmphomaia. 
Lymphangiomatn,  155 
Lymphatic     glands,     inflammatioo      of, 
acute,  379 
chronic.  380 

lanlaceoiiH  d^eneration  of,  94 
leucha^mic  growths  in,  243 
non-inflammatory    enlargement    of. 

See  Lyinphomaln. 
scrofulous,  381 
tubercultwis  of,  322 
structures,  inflammation  of,  in  typhoid 
fever,  381 
Lymphomata,  loO 
Lymplio-harcoinuia,  152 

MADURA  foot,  524 
Malaria,  bacillus  of,  505 
plaHfDodium  of,  506 
Malignancy,  127 

cachexia  as  evidence  of,  128,  132 
caiiseR  of,  131 
different  degrees  of,  128 
rei'urrence  after  removal,  128 
secondary  growths,  129 
Malignant  cedema,  512 

pustule,  504 
Mammary  ghind,  ndeniima  of,  177 
adeno-Rhroma  of,  177 
adeno-fuircoma  of,  17B 
cystic  sarcoma  of,  178 
scirrhuu  of,  186 
Measles,  microoocci  in,  500 
Melnn^mia,  102 
Melanin,  102 

Melanotic  cancer.    See  Melanotic  Sareo- 
mn, 
sarcoma,  163 
Melanosis.    See  Melanotic  Sarcoma. 
Meningitis,  443 


Meniugitig,  tubercular,  320 
:  Mesoblast,  30 
!  Metamorphoses,  46 
:  Metastatic  abecesea,  236,  459 
Microhacteria,  502 
I  Micrococci.  492 

of  atrophy  of  liver  (acute),  399,  501 
of  dysentery,  501 
of  erysipelas,  495 

of  gangrene  (spreading  traumatic),  494 
of  ^norrliopa,  496 
of  inflammation,  495 
of  measles,  500 

of  meniiigilis  (eerebro-spimil),  501 
of  osteomyelitis  (aaite),  494 
of  pebrine,  501 
of  pneumonia,  497 
of  pytemiu,  4St4 
of  septicwmia,  494 
of  suppuration,  493 
!      of  typhus.  501 
.  Micro-organisms,  ailtivation  of,  in  ani- 
imils,  529 
in  fluids,  528 
I         in  solids,  528 

demonstration  of,  in  fluids,  525 
I  in  tissues,  526 

staining  of,  525 
Microsporoii  ftirfur,  469 
Molllties  oHsium,  362 
Moltiiscuiii  tihnwiim,  140 
Mortification.     See  Stcrotin. 
Moulds.  520 
I  Mucoid  degeneration.  79 
Mucous  membranes,  adenomata  of,  179 
catarrhal  inflammation  of,  385 
crou{ious  inflammation  of,  ;^8 
diohtheritic  inflammation  of,  388 
tuberculosis  of  323 
Mummification,  40 
Muscle,  fatty  degeneration  of,  71 
fatty  intiUration  of,  59 
in  typhoid  fever,  81 
regeneration  of,  115 
Zenker's  degeneration  of,  81 
Mvoo protein,  470 
Myelitis,  445 
Myeloid  tumor.  166 
Myocarditis,  376 
Myoma  of  uterus,  169 
Myomata.  1H8 
Myxomatji,  141 

NECROBIOSIS,  41 
Necttwis.  38 
causes  of,  38 
course  i>f,  41 
Nephritis.     See  Infinmmntion  of  Kidney. 
Nerve,  regeneration  of,  116 
Nervous  system,  as  cause  of  atrophy,  52 

disca.se,  23 
Neuromatit.  170 
New  formations,  107 
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Nucleoli.  20 
Nucleus,  19 

forniis  aiwtiined  in  dividing,  28 
Nutrition,  arrested,  dS 

inijiaired,  4-') 

int^reased,  107 
Nutritive  e<)iiilibrium,  21 

exchange,  '2'Z 

OIDII'M  ulbiranti,   520 
OrKuiiiMiiiB.     i^iec  Veijetable  Pbr<aila 
and  Baelrrin, 
pathogenic,  and  Hiniple,  481 
OMteo-diondroma,  I4t) 
(htteoniuta,  148 
Osteitis.  :il>0 

rarefyiiiK,  IWO 
OHteoiiialnriK,  362 
OBtemiivelitiH,  .100 
Otteuid  tiarcuma,  165 

PAPILLOMATA,  173 
I'araKitex,  vegetable.  462 
Periheiiatitiii,  394 
Perimteitis,  359 

Phleliitis.    See  Veitu-.  InfiHmmativa  <^. 
Plilegniania  diil«*nK.  224 
Phthisis,  iinlntdniirv,  429 

aiHi-al  diKlriliiition  of,  442 
"o.llicra,"  1(W.  425 
etiology  of.  441 
hiKtob^y  of.  4;iO 
older  diHtrini"*  r(>(>|>e«-ting,  429 
|ui!h'ilo};v  of,  437 
iiiWrcU'-lincilli  in,  4.'t7 
Pin  mnler.  liibercul(«i>t  of  320 
I'ignit'nl,  Miiinv  of.  HM» 
Pignit'iitiiry  d<.i;fneration.  100 
Pignit-nlaiioit.  liilse,  104 
of  hinpt.  1<>4 
of  s|ii]lino.  1<l4 
FlaMmndiiiiii  iiinlariu-.  oOti 
I*neotiiiiin:i.  bmni-lici,  or  i-atarrhal,  419 
(■niii|HiiiH,  41'J 
liyiKKiiitic.  423 
inlfrsiilial  i>r  1  Iiroiiii-.  423 
iiiirriMiHi'i  ill.  41*7 
PoHt-iiii irtctn  MainJnt;,  43 
Protoplasm.  IS 

ii>iii;iil:iii>>n  i>f,  nftfr  deiith,  45 
Psinuiiooiit,  141 
Plis.  <4i:ir:irtt'r!"  of,  ^''i-'i 

oriniii  of,  \ii'.> 
PiiliiKiiiiiry   pliilii-i'i.     Sec   Pklhinin.  Pul- 

wiiiitni. 
l'v;i-iiii:i.  4.V.t 

(liiltii'liiirv   of   roHasialii'   al<s<fss*-s    in, 
4.V,I  ■ 
l'y:i'iiii;i.  ri'latiiiii  nf  In  si-plii-.i'mia.  4'>') 
I'vrfxia,  tissue  <'hanL'«.-s  in.  77 


R 


K(iKNKK.\TIn.\.  no 
of  udi|MM.*  lis-iiv,  112 


Regeneration  of  bone,  113 

cartilage,  113 

common  connective  tianue,  112 

epithelium,  117 

muscle,  115 

uerve,  116 

vessels,  HI 
KelapMing  fever,  512  • 

Kejiair,  22 
Kicketm,  3(>3 
Rigor  niortin.  43 

nature  of  chuige  in  mu§cle  in.  44 

SAttOcpleen.  02 
Sarcina,  501 
Knn-omata,  156 

alveolar.  162 

clinit.'al  dinraclersof,  159 

cysti<-.  168 

lympho,  161 

nielanolio.  164 

myeloid,  166 

osteoid,  ]t)0 

round-celled,  160 

spimlle-4ftlt>(l.  162 
Ncarlaiina,  kidney  changes  in.  407 
I  Scar  tissue.  2fil 
K«-hi»i«iycetes.  492 
I  Scirrl  lilt  IN  cancer,  186 
ScleriBiis,  ascending,  450 

dcM-ending.  449 

disseniinaletl,  449 

of  Uine.  361 

of  bmin,  44S 

of  coni,  449 

of  gray  niaticr,  452 

of  nerve,  44'> 

priuiury.  44.' 

MHiHiiiary.  447 
S<'r<ifula,  ;i33 

relation  of.  to  tiilK-rcle.  3:i5 
Scn<fiitoiiti  inflnnimation.     See  Scn^ln. 
Senile  gangrene,  4ll 
Seiuic  infe<'tioii,  457 

iDtiixicalioii,  456 

traoinnlic  fever,  4-'i9 
i^pticii-iiiiti.  45-'> 

to  mice.  ''il2 
Sermis   etlnsion,  :is    result    of   indaninia- 
liiiii,  251 
as  rcMill  of  mechanical  hv|ifr:t'niin, 
•_'il.'. 

iiiembr:iMt->.  iiillanimatii'n  of,  :i'.U 
Slough,  se|iiir:ilii>i)  of,  42 
.•^Iiliteriibacteriii,  41i2 
.'Spinal  •iinl.  iutlauimation  of,  443 

si'lerosi".  iif.  147 
Spirnliinleria.  '112 
Spirin'li;i-I:i,    "172 
Spli'vu,  larchieeoMs  degeneration  of,  112 

li'i]<'li:i'mic.  24'-' 
,      ill  lyphoii!  fever,  3S2 
l.''plenie  anu'iiiia,  241 
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Splenic  fever,  503 
Hpontanentis  generation,  481 
Slreftococci,  470 
8ii|ipiiriitiun,  262 
SypiiiliK,  341 

urtcriul  cliimges  in,  346 

tibrriid  cliaiiges  in,  342 

Kumiiiabi  in,  343 

nature  of  lesions  in,  341 

TKMPERATUKK  in  health,  286 
)iurai)oxii.-al,  295 

(Kist -mortem,  ri-e  of,  296 
Terutuiiiatti.  194 
Tliiilloiihytes,  4<i9 
TlierniogencHia,  288 
TliertuotaxiH,  291 
TlinimlxiHis,  213 

ctiiiHt^  of,  214 

results  of.  223 
TlirunilmH,  217 

organ  i  7^1  Eiun  of,  220 

second ary,  228 

sodeiiing  of,  50 
Thru»li,  519 
Tinea  cirfiiialn,  d24 

sycosis,  524 

tiinsiirans,  523 

iin<;uimn,  524 
Traiini:iti(-  fever,  459 
Trichn|)liytiin  lonsnruns,  523 
Tri))i]iic;  inlliiem'c,  23 

nerves,  23 

fiiL'is  held  lo  prove  in6neDce  of,  24 
Tumors,  122 

claii»ificjUion  of,  138 

cltniral  course,  127 

development  of,  123 

etiology  of,  132 

relation  of,  Co  the  surrounding  tissues^ 
1211 

relr()gressive  changes  in,  127 
Tnl>ei tie,  3UII 
Tiilwrcle-bacilli,  311 

giant-cells  in,  303 

histiilogy  of,  303 

in  pulmonary  phtbisiei,  4,18 


)  Tubercie-liacilli,   naked-eve  appearan<-efi 

of.  300 
I     older  doctrines  respecting,  309 
I     seats  of,  301 

secondarr  changeit  of,  305 
Tuberculosis,  acute.  300 
artiiicial  production  of,  309 
etiology  of.  309 
of  lungs,  326 
of  lymphatic  glands,  322 
of  inncuus  membranes,  323 
of  pJa  mater,  320 
pathology  of,  309 
t  Tubercular  meningitis,  320 
I  Typhoid  fever,  381 
I  micro-organisms  in,  509 

muscular  change  in,  81 
Typhus,  microi-occi  in,  501 

CLCERATION,  266 
tubercular,  of  intestine,  324 
I      typhoid,  of  intestine,  383 

Uterus,  myutna  of,  169 
! 

VACCINIA,  micrococci  in,  501 
Vacnoleti,  19 
I  V^etable  parasites,  462 
classification  of,  469 
'  conditions  of  life  of,  472 

I  distribution  of,  in  Nature,  475 

'  metliods  of  demonstrating,  525 

I  natural  history  of,  469 

!  Veins,  inHaiumution  of,  371 
'  Vibrio,  512 
Vital  activity,  21 

WARTS,  174 
Waste,  22 
Wens,  140 

Wool»<irterB'  disease,  504 
Wounds,  healing  of,  118 

yEASTS,  469 

ZENKER'S  degeneration  of  muscle,  81 
Zoogla-a,  470 


THE    END. 


LANE  MEDICAL  LIBRARY 


To  avoid  fine,  this  book  should  be  returned 
on  or  before  the  date  last  stamped  below. 


